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COMPOUNDS AND METHODS 
FOR MODULATION OF ESTROGEN RECEPTORS 



TECHNICAL FIELD 

This invention is generally directed to esnogen antagonists and agonists, 
including pharmaceutical compositions and uses thereof, and more specifically to 
1 0 compounds which selectively modulate estrogen receptor-beta (ER-P) activity; 

BACKGROUND OF THE INVENTION 

The estrogen hormone has a broad spectrum of effects on tissues in both 
females and males. Many of these biological effects are positive, including 
maintenance of bone density, cardiovascular protection, central nervous system (CNS) 

15 function, and Ihe protection of organ systems from the effects of aging. However, in 
addition to its positive effects, estrogen also is a potent growth factor in breast and 
endometrium that increases the risk of cancer. 

Until recently, it has been assumed that estrogen binds to a single 
estrogen receptor (ER) in cells, causing conformational changes that result in release 

20 from beat shock proteins and binding of the receptor as a diracr to the so-called estrogen 
response element in the promoter region of a variety of genes. Further, pharmacologists 
have generally believed that non-steroidal small molecule ligands compete for binding 
of estrogen to ER, acting as either antagonists or agonists in each tissue where the 
estrogen receptor is expressed. Thus, such ligands have traditionally been classified as 

25 either pure antagonists or agonists. This is no longer believed to be correct. 

Progress over the last few years has shown that ER associates with co- 
activators (e.g., SRC-1, CBP and SRA) and co-repressors (e.g„ SMRT and N-CoR) that 
modulate the transcriptional activity of ER in a tissue-specific and ligand-specific 
manner. In addition, evidence now suggests that the majority o 
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genes do not have a classical estrogen response element. In such cases, ER interacts 
with the transcription factors critical for regulation of these genes. Transcription factors 
known to be modulated in their activity by ER include, for example, AP-1, NF-kB. 
C/EBPandSp-1. 

5 Given the complexity of ER signaling, as well as the various types of 

tissue that express ER and its co-factors, it is now believed that ER ligands can no 
longer simply be classified as either pure antagonists or agonists. Therefore, the term 
"selective estrogen receptor modulator" (SERM) has been coined. SERMs bind to ER, 
but may act as an agonist or antagonist of estrogen in different tissues and on different 

10 genes. For example, two of the most well known drugs that behave as SERMs are 
Tamoxifen (Astra-Zeneca Pharmaceuticals) and Raloxifene (Eli Lilly & Co.). Studies 
with these two compounds, as well as other SERMs now in development, have 
demonstrated that the affinity of a SERM for its receptor in many cases does not 
correlate with its biological activity. Therefore, ligand-binding assays traditionally used 

15 in screening for novel ER modulators have not distinguished between tissue-selectivity 
and agonist/antagonist behavior. 

In addition to Tamoxifen and Raloxifene, a number of other compounds 
have been disclosed to have estrogenic activity, such as those disclosed by Lednicer et 
al. (7. Med Chem. 12, 881, 1969) and Bencze et al. (/ Med. Chem. 10, 138, 1967), as 

20 well as those disclosed in U.S. Patent Nos. 3,234,090, 3,277,106, and 3,274,213. 
Further, estrogen agonists/antagonists of the following structure are disclosed in 
published PCT WO 96/21656 to Cameron et al.; 




: More recently, a second estrogen receptor, ER-JJ, has been identified and 
25 cloned (Katzencllenbogen and Korach Endocrinology 138, 861-2 (1997); Kuiper et al., 
Proc. Natl. Acad Sci. USA 93, 5925-5930, 1996; Mosselman et al., FEBSLett. 392, 49.- 

2 



WO00/S5137 PCT/USOO/07109 
53, 1996). ER-P, and the classical ER renamed ER-a, have significantly different 
amino acid sequences in the ligand binding domain and carboxy-terminai 
transactivation domains (-56% amino acid identity), and only 20% homology in their 
ammo-terminal transactivation domain. This suggests that some ligands may hove 
5 higher affinity to one receptor over the other. Further, ligand-dependenr conformational 
changes of the two receptors, and interaction with co-factors, will result in very 
different biological actions of a single ligand. In other words, a ligand that acts as an 
agonist on ER-a may very well serve as an antagonist on ER-p. An example of such 
behavior has been described by Paech et al. {Science 277, 1508-1510, 1997). In that 

10 paper, estrogen is reported to activate an AP-1 site in the presence of ER-a, but to 
inhibit the same site in the presence of ER-p. In contrast, Raloxifene' (Eli Lilly & Co.) 
and Tamoxifen and ICI-182,780 (Zeneca Pharmaceuticals) stimulate the AP-l site 
through ER-P, but inhibit this site in the presence of ER-a. Another example has been 
described by Sun et al. (Endocrinology 140, 800-4, 1999), wherein the R,R-enantiomer 

15 of a tetrahydrochrysene is reported to be an 8gonist on ER-a, but a complete antagonist 1 
on ER-P, while the S,S-enantiomcr is an agonist on both receptors. 

Furthermore, ER-a and ER-P have both overlapping and different tissue 
distributions, as analyzed predominantly by RT-PCR or in-situ hybridization due to a 
lack of good ER-P antibodies. Some of these results, however, are controversial, which 

20 may be attributable to the method used for measuring ER, the species analyzed (rat, 
mouse, human) and/or the differentiation state of isolated primary cells. Very often 
tissues express both ER-a and ER-p, but the receptors are localized in different cell 
types. In addition, some tissues (such as kidney) contain exclusively ER-a, while other 
tissues (such as uterus, pituitary and epidymis) show a great predominance of ER-a 

25 (Couse et al., Endocrinology 138, 4613-4621, 1997; Kuiper et al„ Endocrinology 138, 
863-870, 1997). In contrast, tissues expressing high levels of ER-P include prostate, 
testis, ovaries and certain areas of the brain (Brandenberger et al., / Clin. Endocrinol. 
Metab. 83, 1025-8, 1998; Enraark et al., J. Clinit. Endocrinol. Metabol. 82, 4258-4265, 
1997; Laflamme el al., / Neurobiol. 36, 357-78, 1998; Sar and Welsch, Endocrinology 

30 140, 963-71, 1999; Shughrue et al., Endocrinology 138, 5649-52, 1997a; Shughrue et 
al., J. Comp. Neurol. 388, 507-25, 1997b); Chang and Prins, The Prostate 40, 1 15-124, 
1999. 
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The development of ER-a (Korach, Science 266, 1524-1527, 1994) and 
ER-P (Krege et al., Proc. Natl. Acad. Sci. USA 95, 15677-82, 1998) knockout mice 
further demonstrate that ER-P has different functions in different tissues. For example, 
ER-a knockout mice (male and female) are infertile, females do not display sexual 
5 receptivity and males do not have typical male-aggressive behavior (Cooke et al, Biol 
Reprod. 59, 470-5, 1998; Das et al., Proc. Natl. Acad. Sci. USA 94, 12786-12791, 1997; 
Korach, 1994; Ogawa et al., Proc. Natl. Acad, Sci. USA 94, 1476-81, 1997; Rissman et 
al., Endocrinology 138, 507-10, 1997a; Rissman et al., Horm. Behav. 31, 232-243, 
1997b). Further, the brains of these animals still respond to estrogen in a pattern that is 

10 similar to that of wild type animals (Shughrue et al., Proc. Natl. Acad. Sci. USA 94, 
11008-12, 1997c), and estrogen still inhibits vascular injury caused by mechanical 
damage (Iafrati et al., Nature Med. 3, 545-8, 1997). In contrast, mice lacking the ER-P 
develop normally, are fertile and exhibit normal sexual behavior, but have fewer and 
smaller litters than wild-type mice (Krege et al., 1998), have normal breast development 

15 and lactate normally. The reduction in fertility is believed to be the result of reduced 
ovarian efficiency, and ER-p is the predominant form of ER in the ovary, being 
localized in the granulosa cells of maturing follicles. ER-P knockout mice display signs 
of prostatic hyperplasia with aging, which suggests that ER-p may normally protect 
against abnormal growth (Krege et al., 1998). ER-o/ER-p double knockout mice are 

20 viable, but infertile, and display a postnatal reversal of the ovaries (Couse et al., Science 
256,2328-2331,1999). 

In summary, compounds which serve as estrogen antagonists or agonists 
have long been recognized for their significant pharmaceutical utility in the treatment of 
a wide variety of estrogen-related conditions, including conditions related to the brain, 

25 bone, cardiovascular system, skin, hair follicles, immune system, bladder and prostate 
(Barkhem et al., Mol. Pharmacol. 54, 105-12, 1998; Farhat el al., FASEBJ. 10, 615- 
624, 1996; Gustafsson, Chem. Biol. 2. 508-11, 1998; Sun et al., 1999; Tremblay et al., 
Endocrinology 139, 111-118, 1998; Turner et al., Endocrinology 139, 3712-20, 1998). 
In addition, a variety of breast and non-breast cancer cells have been described to 

30 express ER, ; and serve as the target tissue for specific estrogen antagonists 
(Brandenbergeret al., 1998; Clinton andHua, Crit. Rev. Oncol. Hematol. 25, 1-9, 1997; 
Hata et al., Oncology 55 Suppl 1, 35-44, 1998; Rohlff et al., Prostate 37, 51-9, 1998; 
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Simpson et al., J Steroid Biochem Mol Biol 64, 137-45,1998; Yaraashita et al., 
Oncology 55 Suppl 1, 17-22, 1998). 

With the recent identification of the ER-P, and the recognition that ER-cc 
and ER-P have different biological roles. ER-selective modulators would similarly 
5 possess significant clinical utility. Since ER-P is expressed strongly in a number of 
tissues including prostrate, bladder, ovary, testis, lung, small intestine, vascular 
endothelium, and various parts of the brain, compounds that selectively modulate ER-P 
would be of clinical importance in the treatment of a variety of diseases or conditions, 
such as prostate cancer, testicular cancer, cardiovascular diseases, neurodegenerative 

10 disorders, urinary incontinence, CNS, GI tract conditions, and bone and other cancers. 
Such compounds would have minimal effect on tissues that contains ER-o, and thus 
exhibit different side-effect profiles. For example, while estrogen replacement therapy 
is associated with a variety of beneficial effects (such as bone protection, cardiovascular 
effect, prevention of hot flashes, dementia, bone metabolism, etc.), such therapy also 

IS has adverse effects (such as breast and endometrial cancer, thrombosis, etc.). Some of 
these adverse effects are believed to be mediated by ER-a or ER-P specific 
mechanisms. Thus, ER-P antagonists or agonists will display different therapeutic 
profiles compared to ER-a antagonists or agonists, and would be preferentially 
beneficial in tissues expressing high levels of ER-p (see, e.g., Nilsson et al., TEM 9, 

20 387-395, 1998; Chang and Prins, 77ie Prostate 40, 115-124, 1999). Furthermore, a 
number of investigators have shown that environmental chemicals and phytoestrogens 
preferentially interact with ER-P by triggering biological responses similar to that of 
estrogen (see, e.g, Kuiper et al., Endocrinology 139, 4252-4263, 1998). Thus, 
compounds that antagonize ER-P would also be important in regulating interactions 

25 with chemicals, affecting health, reproductive capacity and the like. 

Accordingly, there is a need in the art for estrogen antagonists and 
, agonists, including pharmaceutical compositions and methods relating to the use 
thereof. There is also a need, for compounds that selectively modulate ER-p. The 
present invention fulfills these needs, and provides further related advantages. 
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SUMMARY OF THE INVENTION 

In brief, the present invention is generally directed to estrogen 
antagonists and/or agonists, including pharmaceutical compositions containing the 
same, as well as to methods for treating estrogen-related conditions. Such conditions 
5 . are more specifically discussed below, and generally include (but are not limited to) 
obesity, breast .cancer, osteoporosis, endometriosis, cardiovascular disease, prostate 
cancer, menopausal syndromes, hair loss (alopecia), type-n diabetes, Alzheimer's 
disease, urinary incontinence, GI tract conditions, spermatogenesis, vascular protection 
after injury, endometriosis, learning and memory, CNS effects, plasma lipid levels, 
10 acne, cataracts, hirsutism, other solid cancers (such as colon, lung, ovarian, testis, 
melanoma, CNS, and renal), multiple myeloma, and lymphoma. 

More specifically, the estrogen antagonists and/or agonists of this 
invention are compounds having the following structure (I): 




15 (I) 

including stereoisomers and pharmaceutically acceptable salts thereof, wherein A, B, C, 
D, Ri, R 2 , Rj and a are as identified in the following detailed description. In addition, 
pharmaceutical compositions are also disclosed containing one or more compounds of 
structure (I), in combination with a pharmaceutically acceptable carrier or diluent. 

20 In another embodiment, methods are disclosed for modulating cells 

and/or tissues that express ER-P by contacting the cell and/or tissue with an effective 
amount of a compound of structure (!)• bi an embodiment, the cell and/or tissue 
preferentially expresses ER-p over ER-cc, such as cell and/or tissue of bone, bladder, 
uterus, ovary, prostate, testis, epididymis, gastrointestinal (GI) tract, kidney, breast, 

25 heart, vessel wall, immune system, lung, pituitary, hippocampus and hypothalamus. 
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In still a further embodiment, the present invention discloses methods for 
treating an estrogen-related condition by administering to an warm-blooded animal in 
need thereof an effective amount of a compound of structure (I) formulated as a 
pharmaceutical composition suitable for administration to the animal. In representative 
5 embodiments, the estrogen-related condition is breast cancer, osteoporosis, 
endometriosis, cardiovascular disease, hypercholesterolemia, prostatic hypertrophy, 
obesity, prostate cancer, menopausal syndromes, type-II diabetes, Alzheimer's disease, 
urinary incontinence, GI tract conditions, spermatogenesis, vascular protection after 
injury, endometriosis, learning and memory, CNS effects, plasma lipid levels, acne, 
1 0 hirsutism, other solid cancers (such as colon, lung, ovarian, testis, melanoma, CNS, and 
renal), multiple myeloma, lymphoma, prostatic carcinomas, obesity, hot flashes, skin 
effects, mood swings, memory loss, and/or adverse reproductive effects associated with 
exposure to environmental chemicals. In other embodiments, methods are disclosed for 
inhibiting a cyctokine, such as IL-6 and GM-CSF, in an animal in need thereof, as well 
1 5 as methods for treating cancer associated therewith. 

These and other aspects of this invention will be evident upon reference 
to the attached drawings and the following detailed description. To that end, certain 
references are cited herein each of which are hereby incorporated by reference in their 
entirety. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1A and IB illustrate proliferation of Tamoxifen resistant LCC1 
and LCC2 breast cancer cell lines when exposed to a representative compound of this 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

25 As mentioned above, the present invention is directed to compounds that 

have activity as estrogen antagonists and/or agonists, as well as pharmaceutical 
compositions containing one or more of such compounds and methods related to the 
same. As estrogen antagonists and/or agonists, the compounds of this invention have 
utility in the treatment of a wide range of estrogen-related conditions. In this context, 

30 the term "treatment" includes both treatment and/or prevention of an estrogen-related 
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WO 00/55137 PCT/USWW071W 

condition. Thus, the compounds of this invention may be administered as a therapeutic 
and/or prophylactic agent. An estrogen "agonist" is a compound that binds to ER and 
mimics the action of estrogen in one or more tissues, while an "antagonist" binds to ER 
and blocks the action of estrogen in one or more tissues. Further, the term "estrogen- 
5 related condition" encompasses any condition associated with elevated or depressed 
levels of estrogen, a selective estrogen receptor modulators (SERM), ER-a or ER-P- 

Accordingly, the compounds of the present invention may also be used 
within a method for treating estrogen-related conditions, including (but not limited to) 
breast cancer, osteoporosis,. endometriosis, cardiovascular disease, 

10 hypercholesterolemia, prostatic hypertrophy, prostatic carcinomas, obesity, hot flashes, 
skin effects, mood swings, memory loss, menopausal syndromes, hair loss (alopecia), 
rype-n diabetes, Alzheimer's disease, urinary incontinence, GI tract conditions,, 
spermatogenesis, vascular protection after injury, endometriosis, learning and memory, 
CNS effects, plasma lipid levels, acne, hirsutism, other solid cancers (such as colon, 

15 lung, ovarian, testi, melanoma, CNS, and renal), multiple myeloma, cataracts, 
lymphoma, and adverse reproductive effects associated with exposure to environmental 
chemicals. 

In one aspect of this invention, it has been found that the compounds of 
this invention are selective estrogen receptor modulators and, more specifically, are 

20 selective to ER-p. Accordingly, in this aspect of the invention, the compounds have 
utility as agents for treatment of osteoporosis, hormonally regulated cancer, 
combination treatment of cancer (such as with taxol cisplatin or chemotherapy), 
women's gynecologic health issues, and health conditions resulting from exposure to 
environmental chemicals. 

25 The compounds of this invention have the following structure (I): 
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including stereoisomers and pharmaceutically acceptable salts thereof; 
wherein 

oisO, lor2; 

A, Band Care independently CH.CR or N; 
5 D is -(CH 2 ) r or -(CH&C^XCHaW; 

Rt represents one or two substituents independently selected from -X-Y; 
R2 is CuaBcyl, Ce-uaryi, CT.uaralkyl, -C(=0)R$, a five- or six- 
membered heterocycle or beterocyclealkyl containing up to two 
heteroatoms selected from 0, NRc and S(0),, or a bicyclic ring 
10 system contain a five- or six-membered heterocycle fused to 

phenyl, wherein each of the above groups are optionally 
substituted with one to three substituents independently selected 
from -X-Y or R4; and 
R, is hydrogen, -R«, -(CH*),C(-0)R«. -(CHj),C(=O)0R«,. 
15 -(CH2),C(=0)NR6R 7 , -(CH 2 ),CC = 0)NR 4 (CH,) B C(=0)R 7 R8, 

-(CHiVNR«CC-0>R7, -{CH 2 ),NR6C(=0)NR7Rj, -(CH 2 ),NR«R7, 
-(CH:),OR6, -(CHz^C^Rs or -(CH^OjNR^; 

and wherein 

Rt is at each occurrence independently halogen, hydroxy, carboxy, 
20. Ci-ealkyl. CMalkoxy, CMhaloalkyl, C M acyloxy. C M thio, 

C t -«alkylsulfinyl, CMalkylsulfonyl, (hydroxy)C M allcyl, Cd-naryl, 

C 7 .„aralkyl, .C(=0)OH, -C(O)0R, -OC(=0)R, -C(=0)NHR, 

-C(=0)NRR, -C(=0)NHOR, -SO2NHR, -NHSOjR, -CN, -NO2. 

-NHh CMalkylamino, C M dialkylamino, -NHC(=0)R, 
25 NHC(=0)(CH 3 ),(five- or six-membered heterocycle), a five- or 

six-membered heterocycle, or a five- or six-membered 

heterocycle fused to phenyl; 
Rj, Re. R7 and Rs arc at each occurrence independently hydrogen, 

Ci.galkyl, Cnjaryl, Ci.uaralkyl, or a five- or six-membered 
30 heterocycle or heterocyclealkyl containing up to two heteroatoms 

selected from O, NR* and S(0)„ wherein each of the above 
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groups are optionally substituted with one to three substituents 

independently selected from R»; 
X is at each occurrence independently 

a direct bond; 

-CCH^CrhW; 

-OtCHj^CH^-; 

-S(CH a )„Z(CH 2 V; 

-NR,(CHj)„Z(CHzV. 

.0(CH,)„CRA,-; 

-NR c (CH,)„CR,Rb-; 

-OCHRcCHR*-; or 

-SCHR«CHR<,-; 
Y is at each occurrence independently 



-R«; 

-NRcRr, 

v 

H , optionally fused on adjacent carbon atoms with 
. one or two phenyl or cycloalkyl rings, and with each carbon 
optionally and independently substituted with carbonyl or with 
one or two substituents independently selected from R», with any 
two R4 substituents on a single carbon atom optionally being 
taken together to form a five- or six-membered heterocycle, and 
with each nitrogen atom optionally and independently substituted 
with R4, wherein W is -NR«-, -O, -S- or -CR«Rr; or a bridged or 
fused C5-i2bicyclic amine optionally substituted with one to three 
substituents independently selected from Rj; 
or where -X-Y is 
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>)or \_/ ; 



C(=0)NRc,NRcC(=0), C(=0)NR«, NRcC(-0) o 



Z is CH 2 , CH-CH, G*C, 

C(=0)NR< 
GisO.SorNR,; 

n and m are at each occurrence independently 0, 1 , 2 or 3; 

p is at each occurrence independently 1, 2 or 3; 

q is at each occurrence independently 0, 1 or 2; 

r is at each occurrence independently 1 , 2, 3, 4 or 5; 

5 is at each occurrence independently 0, 1, 2, 3 or 4; 

R is at each occurrence independently Chalky); 

R, and Rb are at each occurrence independently Ci^alkyl or taken 

together form a Cj-gcyclic alkyj; 
Rc and Ru are at each occurrence independently hydrogen or Cmalkyl; 



R, and Rr arc at each occurrence independently hydrogen, Cwzaryl, 
Ci^alkyl, C7-i2aralkyl, a five- or six-membercd heterocycle, or a 
five- or six-membered heterocycle fused to phenyl; or wherein Re 
or Rr form a 3-8 membered nitrogen-containing heterocyclic 
alkyl with R a or Rj,; and wherein each R, and R r are optionally 
substituted with up to three substituents independently selected 
from R*. 

As used herein, the above terms have the following meaning: 
"Halogen" means F, CI, Br and I. 

"Chalky!", "Ci^alkyl" and "C|.galkyl" means a straight chain or 
branched, cyclic or non-cyclic, saturated or unsaturated carbon chain having from 1 to 
4, 6 or 8 carbon atoms, respectively. In one embodiment, the Cioc alkyl (where X is 4, 
6 or 8 as disclosed above) is a fully saturated, straight chain alkyl such as methyl, ethyl, 
n-propyl, n-butyl, n-pentyl, n-hexyl and the like. In another embodiment, the Ci-x alkyl 
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is a fully saturated cyclic alkyl such as cyclopropyl, cyclobutyl, cyclopcntyl, 
cyclohexyl, and the like, or an alky!(cycloaDcyl) moiety such as methylenecyclopropyl, 
raethylenecyclobutyl, methylenecyclopentyl, methylenecyclohexyl, and the like, or an 
unsaturated cyclic alkyl. In still a further' embodiment, the Cue alkyl is a fully 
5 saturated, branched alkyl such as iso-propyl, iso-butyl, tert-butyl, iso-pentyl, iso-hexyl, 
and the like. In yet another embodiment, the C|. x aDcyl is an unsaturated straight chain 
alkyl such as ethylenyl, propylenyl, 1-butenyl, 1-pentenyl, 1-hexenyl, and the like. 

"Ce-uaryl" means a carbocyclic aromatic moiety containing from 6 to 12 
carbon atoms. In one embodiment, the C WJ aryl is phenyl, tetralinyl or napthaJenyl, and 
10 typically is phenyl. 

"C7-i2aralkyl" means an arene containing from 7 to 12 carbon atoms, and 
has both aliphatic and aromatic components. In one embodiment, the C702 aralkyl is 
benzyl, ethylenephenyl, propylenephenyl, and the like. 

"Five- or six-raembered heterocycle" means a heterocyclic ring 
15 containing up to two heteroatoms selected from 0, NR* and S(O),, and wherein the 
number of carbon and heteroatoms of the ring total 5 or 6, including both saturated and 
unsaturated, aromatic and non-aromatic ring systems, such as pyridinyl, pyrimidinyl, 
furanyl, thienyl, triazenyl, imidazolyl, thiazolyl, pyrazolyl, pyridazinyl, pyrazinyl, and 
the like. 

20 "Five- or six-membered heterocyclealkyr means a Ci^alkyl having at 

least one hydrogen replaced with a five- or six-membered heterocyle, such as 
-CH2(hererocycle), and the like. 

"Ci-xalkoxy" means a -0(Ci.^lkyl), where x is 4, 6 or 8. 
"CMacyloxy" means -0C(O)CMalkyl. 
25 "Ci-ithio" means -SC M alkyl. 

"CMolkylsulfinyl" means -SOCMalkyl. 
"Ci-ialkylsulfonyl" means -S0 2 CMalkyl. 

"(hydroxy)CMalkyl" means Ci-»alkyl wherein a hydrogen atom has been 
substituted by hydroxy). 
30 "CMalkylamino" means -NHCMalkyl. 

"Ci-idialkylamino" means -N(CMalkyl)( CMalkyl). 
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- "Ci-jhaloalkyl" means a Ci-ialkyl having at least one hydrogen replaced 
with halogen, such as trifluoromethyl and the like. 
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In one embodiment of structure (Eta), Rj is phenyl optionally substituted 
with one, two or three substituents independently selected from R», R 3 is hydrogen, and 
the compounds of this invention have die following structure (Ila-1): 




(Da-l) 

In another embodiment of structure (Ha), R 2 is pyridinyl optionally 
substituted with one, two or three substituents independently selected from Ri, Rj is 
hydrogen, and the compounds of this invention have the following structures (IIa-2) or 
(IIa-3): 



(Ha-2) 



(Ha-3) 



In another embodiment of structure (Ila), R| is ' 
the 4-position, Rj is hydrogen, and the compounds of this invention have the following 
15 structure (IIa-4): 
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In yet further embodiments, the compounds of this invention have the 
following structure (Ha-5) or (Ha-6): 



(IIa-5) (Ha-6) 
In still further embodiments, the compounds of this invention have the 
following structure (Ha-7): 




(IIa-7) 

In another embodiment, compounds of mis invention have the following 
structure (VH); 



H< 





(VD) 



For purpose of iUustration, representative compounds of structure (VII) 



are set forth in the Table 1 . 
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Representative Compounds of Structure (VP) 
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yi 








CH 






4-Fluorophcny 1 








CH 
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2-Hydxoxypyridin-5" 
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CH 


CH 


N 




2-Ananopyridin-5-yl 


108 
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CH 


CH 
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— 


4-MethoxyphenyI 


109 
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CH 


CH 


N 


Ao^ s ^ K ^ 


4-Hydroxypheny! 
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CH 


CH 


N 


A 0 ^>-/ 


4-Fluorophenyl 










N 


Ao-^^ 


4-Fluorophenyl 


112 




CH 


CH 


N 


Ao-^O 


Cyclobexyl 


113 




CH 


CH 


N- 


Acr-^O 


Benzyl 


114 




CH 


CH 


N 


Acr^-O 


2-Thienyl 
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Cpd 

No. 


a 


A 


B 


C 


Ri 


Ri 


115 
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CH 


CH 


N 


A<^Q 


3-Thienyl 


116 
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N 


CH 


N 




4-Fluorophenyl 


117 
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N 


N 
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4-Fluorophenyl 


118 
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CH 


CH 


N 




Isopropyl 


119 
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CH 


CH 


N 




4-Fluorophenyl 


120 
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CH 


N 




3-FIuoro-4- 
hydroxyphenyl 


121 
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CH 


N 




4-Fluorophenyl 
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4-Fluorophenyl 
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4-Fluorophenyl 
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CH 


CH 
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4-Fluorophcnyl 
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4-FluorophenyI 
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CH 
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4-Fluoropbenyl 


127 
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CH 
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4-Fluorophenyl 


128 
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CH 


N 




4-Fluorophenyl 


129 
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CH 


CH 


N 


kA 


4-Fluorophenyl 


130 
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CH 


CH 
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4-Fluorophenyl 


131 
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CH 


CH 


N 




4-Fluorophenyl 
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Cpd 

No. 


a 


A 


B 


C 


Ri 


R, 
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CH 


CH 


N 




4-FIuorophenyl 
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CH 
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4-Fluorophenyl 
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135 


1 


CH 


CH 


N 




4-FJuorophenyl 
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4-Fluorophenyl 


139 
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CH 


CH 
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4-Fluorophenyl 


140 
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CH 


CH 


N 


■*0 


4-Fluorophenyl 



In still a further embodiment, D of structure (I) is carbonyl - that is, 
-j^Hj^CHWCHj)*- wherein both n and m are zero - and the compounds of this 
invention have the following structure (VTII): 

5 




In one aspect of this embodiment, Rj is hydrogen and compounds of this 
1 0 invention have the following structure (Villa): 



WO 00/55137 




For purposes of illustration, representative compounds of structure 
(Villa) are set forth in Table 2. 



5 Table 2 

. Representative Compounds of Structure (Villa) 



Cpd. 
No. 
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B 
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Phenyl 
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4-Fluorophenyl 
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fluorophenyl 
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145 




CH 


CH 


N 


Aa~Q 


. JPyrimidin-5-yl 
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4-Fluorophenyl 
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4-Fluorophenyl 
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4-Fluorophcnyl 
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4-Fluorophenyl . 
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4-Fluorophenyl 
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Ao-^O 


4-Fluorophenyl 
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N 


Ao^O 


4-Fluorophenyl 
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In yet a further embodiment, D of structure (I) is -(CH 2 )r- and the 
compounds of this invention have the following structure (IX): 




In one aspect of this embodiment, R3 is hydrogen and compounds of this 
invention have the following structure (IXa): 



(IXa) 

For purposes of illustration, representative compounds of structure (IXa) 
are set forth in Table 3. 



Table 3 

Representative Compounds of Structure (IXa) 
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Cpd. 
No. 


8 




B 


c 




Ri 


R» 


155 


1 


CH 


CH 


N 


2 




2-Methyl-4- 
fluorophenyl 
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4-Fluoropbenyl 
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4-FIuorophenyl 
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4-Fluorophenyl 
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4-Fluoropbenyl 
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CH 


CH 
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Hydrogen 


4-FluorophenyJ 
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CH 


CH 
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4-Fluorophenyl 



As noted above, compounds ofthis invention have structure (I), wherein 
a is 1, 2 or 3, yielding a fused, bicyclic six-five-, six-six- or six-seven-membered ring 
5 system. In a typical embodiment, a is 1 . 

With regard to the A and B moieties, in a typical embodiment both A 
and B are CH, yielding a benzene ring substituted with the R| moiety. Other 
representative groups in this regard include those embodiments wherein either A or B is 
nitrogen, or wherein both A and B are nitrogen. 
10 Representative C moieties include both nitrogen and CH. In a typical 

embodiment, the C moiety is nitrogen. 

D moieties ofthis invention include -(CH2) r - and -(CHj) B C(K?)fCHj) w -. 
When D is -iCH 2 ) r , r is typically 1 or 2, and more typically 1 - such that D moiety is 
methylene. In the embodiment wherein D is -(CH 2 )«C(==0)(CH2)m-, n and m are 
15 typically 0, 1 or 2. In one embodiment, both n and m are zero, and D is carbonyl. 

Ri groups ofthis invention have the formula -X-Y. As used herein, Ri 
designates either one or two Ri substuents. In the case of two Ri substituents, each of 
the Ri substituents may be the same or different. Typically. Ri refers to a single 
substituent as represented by -X-Y; 
20 In one embodiment, X is -(CH^CHj)*,- and Y has the following, 

structure: 



Representative R t groups in this regard- include those wherein n is zero and Z is oxygen, 
and having the following structure: 



5 

For example, when W is oxygen, p and q are both 1, representative Ri groups include 
the following (wherein m is, for example, 2 or 3): 



10 Other embodiments in this regard include those wherein Y is -NR«Rr, 

and having the following structure: 

Further embodiments of Rj include the following structures: 
Representative R( groups also include those having the following 



15 
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In a further embodiment, R t is hydrogen, halogen (such as fluorine, 
bromine or. chloribne) or hydroxyl. This embodiment results in compounds of the 
present invention being highly selective for ER-0 over ER-o, particularly when Ri is 
halogen or hydroxy. Further representative R| groups include those set forth below in 
5 Examples 1-139. 

Representative Rj groups include substituted or unsubstitued Cwjaryl, 
and typically substituted phenyl. In one embodiment, Rj is phenyl substituted with one 
or two substituents selected from halogen,, such as fluorine. Again, further 
representative R 2 groups include those as set forth below in Examples 1-139. 
10 Representative Rj groups include hydrogen and Chalky!, and Rj is 

typically hydrogen or methyl. 

The compounds of this invention may be made by the procedures and 
techniques disclosed in the Examples, as well as by known organic synthesis 
techniques, including the techniques disclosed in published PCT WO 96/21656 (which 
15 reference is incorporated herein in its entirety) but utilizing the corresponding benzyl 
starting materials rather than the phenyl compounds. For example, the compounds of 
this invention may be made by the following general reaction schemes. 



Reaction Scheme 1 : 



^(CH2)oCOCl ^(CH3) 8 CONHR2 
(a) ' & 

L1AIH4 



ClC(«0)(CH2)r 

(e) \=eTRi 





OMR =H) 



(O(C-N) 



In the above Reaction Scheme I, aryl acid chloride (a), on treatment with 
primary amine (b) affords aryl secondary amide (c), which is reduced with lithium 
aluminum hydride in ethereal solvents to yield secondary amine (d). Subsequent 
acylation of (d) with acid chloride (e) leads to tertiary amide (1), which is cyclized in hot 
phosphorus oxychloride to yield dihydroisoquinolinium salt (g). Reduction of (g) with 
sodium borohydride yields compounds of structure Q) where C is N, which upon 
demethylation with boron tribromide in methylene chloride affords compounds of 
structure (I) where Rj is hydrogen. 
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Reaction Scheme 2 : 
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■(CH 2 ).CH2N,^ 
(0 




(I)(C»N) 



In Reaction Scheme 2, tertiary amide (f) as prepared in Reaction Scheme 
1 is cyclized upon heating in phosphorous oxychloride. The cyclized product - that is, 
5 the imine salt (g) or the enamine (h) - is Rz dependent. Reduction of (g) with sodium 
borohydride or reduction of (h) with hydrogen and palladium on carbon affords 
compounds of structure (I). 



WO 00/55137 PCTAJS00/07JW 
Reaction Scheme 3 : 




(II)(C-N) 



In Reaction Scheme 3, debenzylation of (i) using hydrogen and 
5 palladium on carbon provides the hydroxybenzyltetrahydroisoquinoline (j)- Alkylation 
with 2-chloroethyl-peperidraehydrochloride using potassium carbonate yields (1), which 
is the demethylated using boron tribromide to provide compounds of structure (II). 
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Reaction Scheme 4 : 




(I)(C = CH) 



The above Reaction Scheme 4 illustrates the synthesis of compounds of 
5 structure (I) wherein C is CH. In this scheme, tetralone (m) is deprotonated with a base, 
such as LDA, and alkylated with a benzylbromide (n) - or a corresponding heterocylic 
compound when A and B are other than CH- to yield the adduct (p). Treatment of (p) 
with mesylchloride and triethylaraine followed by treatment with hydrogen and 
palladium hydroxide (or palladium on carbon) affords compounds of structure (I) 
10 wherein C is CH. 
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In Reaction Scheme 5, compounds of structure (I) where C is CH may be 
made according to the above reaction scheme. Alkyloxy tetralone (q) is deprotonated 
with a base, such as LDA, and alkylated with a benzylbromide (r) to yield the benzyl 
adduct (s). Treatment of (s) with an organolithium provides the hydroxy intermediate . 
(t), which is then reacted with mesylchloride and triethylamine to afford the dehydrated 
product (u). Reduction and debenzylation of (o) using hydrogen and palladium 
hydroxide on carbon affords (v). Subsequent alkylation using 2-chloroethylpiperidine 
hydrochloride and base yields compounds of structure (I) where C - CH, which can be 
converted to the corresponding hydroxyl (w) by dealkylation using boron tribroraide. 
(w) 
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Reaction Scheme 6: 





SgOg 



(y) 



TFA 



HC 




H 2 ,Pd/C 




(aa) d)(D = C(QJ 

In Reaction Scheme 6, compounds of structure (I) where D is carbonyl 
may be made according to the above reaction scheme. Ketone (x) is oxidized with 
5 selenium dioxide to yield the glyoxal (y). Treatment of (y) with secondary amine (z) 
and trifluoroacetic acid provides compounds of structure (I) wherein D is carbonyl, 
which can be converted to the corresponding hydroxyl (aa) by debenzylation using 
hydrogen and palladium on carbon. 



30 



Reaction Scheme 7: 




AcOH 




The above Reaction Scheme 7 illustrates the synthesis of compounds of 
structure (I) wherein a is 0. The dihydroisobenzofuran (bb) is prepared as described by 
5 Sakamoto et al. {Chem. Pharm. Bull 31, 2698-2707, 1983). Treatment of (bb) with 
aldehyde (cc) provides the adduct (dd), which upon reaction with primary amine (b) 
yields the isoindolinone (ee). The double bond of (ee) is reduced using hydrogen and 
palladium on carbon to yield the corresponding isoindolinone (ff). Subsequent 
reduction of the carbonyl of (ff) with borane provides compounds of structure (I) where 
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a - 0, which can be converted to the corresponding hydroxyl (gg) upon treatment with 
boron tribromide. 

One of ordinary skill in this field will recognize that certain compounds 
of this invention will contain atoms which may be in a particular optical or geometric 
5 configuration. Likewise, one will recognize that various pharmaceutically acceptable 
esters and salts may be prepared from certain compounds of this invention. All of such 
stereoisomers, esters and salts are included in this invention. 

The methods for treating estrogen-related conditions of this invention - 
such as breast cancer, osteoporosis, endometriosis, cardiovascular disease, 

10 hypercholesterolemia, prostatic hypertrophy, prostate cancer, obesity, hot flashes, skin 
effects, mood swings, memory loss, menopausal syndromes, type-II diabetes, 
Alzheimer's disease, urinary incontinence, GI tract conditions, spermatogenesis, 
vascular protection after injury, endometriosis, learning and memory, CNS effects, 
plasma lipid levels, acne, hirsutism, other solid cancers (such as colon, lung, ovarian, 

15 testis, melanoma, CNS, and renal), multiple myeloma, lymphoma, and advene 
reproductive, effects associated with exposure to environmental chemicals - include 
administration of an effective amount of a compound of structure (I), or a salt or ester 
thereof, as the active ingredient. Pharmaceutically acceptable salts of the compounds of 
structure (I) are typically salts of non-toxic type commonly used, such as salts with 

20 organic acids {e.g., formic, acetic, trifluoroacetic, citric, maleic, tartaric, 
methanesulfonic, benzenesulfonic or toluenesulfonic acids), inorganic acids (e.g., 
hydrochloric, hydrobromic, sulfuric or phosphoric acids), and amino acids (e.g., aspartic 
or glutamic acids). These salts may be prepared by the methods known to chemists of 
ordinary skill. 

25 The compounds of this invention may be administered to animals 

(including humans) orally or parenteraliy in the conventional form of preparations, such 
as capsules, microcapsules, tablets, granules, powder, troches, pills, suppositories, 
injections, suspensions and syrups. Suitable formulations may be prepared by methods 
commonly employed using conventional, organic or inorganic additives, such as an 

30 excipient (e.g., sucrose, starch, mannitol, sorbitol, lactose, glucose, cellulose, talc, 
calcium phosphate or calcium carbonate), a binder (e.g., cellulose, methylcellulose, 
hydroxymethylcellulose, polypropylpyrrolidone, polyvinylprrolidone, gelatin, gum 
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arabic, polyetbylencglycol, sucrose or starch), a disintegrator (e.g., starch, 
carboxyraethylcellulose, hydroxypropylstarch, low substituted hydroxypropylcellulose, 
sodium bicarbonate, calcium phosphate or calcium citrate), a lubricant (e.g., magnesium 
stearate, light anhydrous silicic acid, talc or sodium lauryl sulfate), a flavoring agent 

5 (e.g., citric acid, menthol, glycine or orange powder), a preservative (e.g., sodium 
benzoate, sodium bisulfite, methylparaben or propylparaben), a stabilizer (e.g., citric 
acid, sodium citrate or acetic acid), a suspending agent (e.g„ raethylcelhilose, polyvinyl 
pyrroliclone or aluminum stearate), a dispersing agent (e.g., 
hydroxypropybnethylcellulose), a diluent (e.g., water), and base wax (e.g., cocoa butter, 

10 white petrolatum or polyethylene glycol). The amount of the active ingredient in the 
medical composition may be at a level that will exercise the desired therapeutical effect; 
for example, about 0.1 mg to 100 mg in unit dosage for both oral and parenteral 
administration. 

The active ingredient may be usually administered one to four times a 

15 day with a unit dosage of 0.1 mg to 100 or 200 mg in human patients, but the above 
dosage may be properly varied depending on the age, bedy weight and medical 
condition of the patient and the type of adniinistration. A preferred dose is 0.25 rag to 
about 60 mg in human patients. One dose per day is preferred. 

The compounds of this invention have utility as estrogen agonists and 

20 antagonists, as well as pharmaceutical agents or intermediates thereto. Those which are 
estrogen agonists are useful for oral contraception; relief for the symptoms of 
menopause; prevention of threatened or habitual abortion; relief oC dysmenorrhea; relief 
of dysfunctional uterine bleeding; relief of endometriosis; an aid in ovarian 
development; treatment of acne; diminution of excessive growth of body hair in women 

25 (hirsutism); the prevention and treatment of cardiovascular disease; prevention and 
treatment of atherosclerosis; prevention and treatment of osteoporosis; treatment of 
benign prostatic hyperplasia and prostatic carcinoma obesity; and suppression of post- 
partum lactation. These agents also have a beneficial effect on plasma lipid levels and 
as such are useful in treating and preventing hypercholesterolemia. Those which are 

30 estrogen antagonists are useful as antiestrbgens in, for example, breast and ovarian 
tissue and thus are useful in the treatment and prevention of breast and ovarian cancer. 
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Pharmaceutical chemists will easily recognize that physiologically active 
compounds which have accessible hydroxy groups are frequently administered in the 
form of pharmaceutical^ acceptable esters. The literature concerning such compounds, 
such as estradiol, provides a great number of instances of such esters. The compounds 
5 of this invention are no exception in this respect, and can be effectively administered as 
an ester, formed on the hydroxy groups, just as one skilled in pharmaceutical chemistry 
would expect. It is believed that esters are metabolically cleaved in the body, and that 
the actual drug, which such form is administered, is the hydroxy compound itself. It is 
possible, as has long been known in pharmaceutical chemistry, to adjust the rate or 

1 0 duration of action of the compound by appropriate choices of ester groups. 

The pharmaceutically acceptable acid addition salts of the compounds of 
this invention may be formed of the compound itself, or of any of its esters, and include 
the pharmaceutically acceptable salts which are often used in pharmaceutical chemistry. 
For example, salts may be formed with inorganic or organic acids such as hydrochloric 

IS acid, hydrobromic acid, bydroiodic acid, sulfonic acids including such agents as 
naphthalenesulfonic, rnethanesulfonic and toluenesulfonic acids, sulfuric acid, nitric 
acid, phosphoric acid, tartaric acid, pyrosulfuric acid, metaphosphoric acid, succinic 
acid, formic acid, phthalic acid, lactic acid and the like, most preferable with 
hydrochloric acid, citric acid, benzoic acid, maleic acid, trifluoroacetate salt, acetic acid 

20 and propionic acid. It is usually preferred to administer a compound of this invention in 
the form of an acid addition salt, as it is customary in the administration of 
pharmaceuticals bearing a basic group such as the pyrrolidino ring. 

The compounds of this invention, as discussed above, are very often 
administered in the form of acid addition salts. The salts are conveniently formed, as is 

25 usual in organic chemistry, by reacting the compound of this invention with a suitable 
acid, such as have been described above. The salts are quickly formed in high yields at 
moderate temperatures, and often are prepared by merely isolating the compound from a 
suitable acidic wash in the final step of the synthesis. The salt-forming acid is dissolved 
in an appropriate organic solvent, or aqueous organic solvent, such as an alkanol, ketone 

30 or ester. On the other hand, if the compound of this invention is desired in the free base 
form, it is isolated from a basic final wash step, according to the usual practice. A 
typical technique for preparing hydrochlorides is to dissolve the free base in a suitable 
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solvent and dry the solution thoroughly, as over molecular sieves, before bubbling 
hydrogen chloride gas through it 

The dose of a compound of this invention to be administered to a human 
is rather widely variable and subject to the judgment of the attending physician. It 
5 should be noted that it may be necessary to adjust the dose of a compound when it is 
administered in the form of a salt, such as a laureate, the salt forming moiety of which 
has an appreciable molecular weight The general range of effective administration 
rates of the compounds is from about 0.05 mg/day to about 200 mg/day. A preferred 
• rate range is from about 0.25 mg/day to 60 mg/day. Of course, it is often practical to 
10 administer the daily dose of compound in portions, at various .hours of the day. 
However, in any given case, the amount of compound administered will depend on such 
factors as the solubility of the active component the formulation used and the route of 
administration. 

The route of administration of the compounds of this invention is not 

15 critical. The compounds are known to be absorbed from the alimentary tract and so it 
is usually preferred to administer a compound orally for reasons of convenience. 
However, the compounds may equally effectively be administered percutaneously, or as 
suppositories for absorption by the rectum, if desired in a given instance. 

. The compounds of this invention are usually administered as 

20 pharmaceutical compositions which are important and novel embodiments of the 
invention because of the presence of the compounds. All of the usual types of 
compositions may be used, including tablets, chewable tablets, capsules, solutions, 
parenteral solutions, troches, suppositories and suspensions. Compositions are 
formulated to contain a daily dose, or a convenient fraction of daily dose, in a dosage 

25 unit, which may be a single tablet or capsule or convenient volume of a liquid. 

Any of the compounds may be readily formulated as tablets, capsules 
and the like; it is preferable to prepare solutions from water-soluble salts, such as the 
hydrochloride salt. In general, all of the compositions are prepared according to 
methods usual in pharmaceutical chemistry. Capsules are prepared by mixing the 

30 compound with a suitable diluent and filling the proper amount of the mixture in 
capsules. The usual diluents include inert powdered substances such as starch of many 
different kinds, powdered cellulose, especially crystalline and microcrystalline 
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cellulose, sugars such as fructose, mannitol and sucrose, grain flours and similar edible 
powders. 

- Tablets are prepared by direct compression, by wet granulation, or by 
dry granulation. Their formulations usually incorporate diluents, binders, lubricants and 

5 disintegrators as well as the compound. Typical diluents include, for example, various 
types of starch, lactose, mannitol, kaolin, calcium phosphate or sulfate, inorganic salts 
such as sodium chloride and powdered sugar. Powdered cellulose derivatives are also 
useful. Typical tablet binders are substances such as starch, gelatin and sugars such as 
lactose, fructose, glucose and the like. Natural and synthetic gums are also convenient, 

0 including acacia, alginates, methylcellulose, polyvinylpyrrolidine and the like. 
Polyethylene glycol, ethylcellulose arid waxes can also serve as binders. 

A lubricant is typically necessary in a tablet formulation to prevent the 
tablet and punches from sticking in the die. The lubricant is chosen from such slippery 
solids as talc, magnesium and calcium stearate, stearic acid and hydrogenated vegetable 

5 oils. Tablet disintegrators are substances which swell when- wetted to break up the 
tablet and release the compound. They include starches, clays, celluloses, algins and 
gums. More particularly, com and potato starches, methylcellulose, agar, bentonite, 
wood cellulose, powdered natural sponge, cation-exchange resins, alginic acid, guar 
gum, citrus pulp and carboxymethyl cellulose, for example, may be used as well as 

3 sodium lauryl sulfate. Tablets are often coated with sugar as a flavor and sealant, or 
with film-forming protecting agents to modify the dissolution properties of the tablet. 
The compounds may also be formulated as chewable tablets, by using large amounts of 
pleasant-tasting substances such as mannitol in the formulation, as is now well • 
established in the art. 

5 When it is desired to administer a compound as a suppository, the typical 

bases may be used. Cocoa butter is a traditional suppository base, which may be 
modified by addition of waxes to raise its melting point slightly. Water-miscible 
suppository bases comprising, particularly, polyethylene glycols of various molecular 
weights are in wide use. 

j The effect of the compounds may be delayed or prolonged by proper 

formulation. For example, a slowly soluble pellet of the compound may be prepared 
and incorporated in a tablet or capsule. The technique may be improved by making 
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pellets of several different dissolution rates and filling capsules with a mixture of the 
pellets. Tablets or capsules may be coated with a film which resists dissolution for a 
predictable period of time. Even the parenteral preparations may be made long-acting, 
by dissolving or suspending the compound in oily or emulsified vehicles which allow it 
5 to disperse only slowly in the serum. 

The following examples are offered by way of illustration, not limitation. 
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EXAMPLES 



Example l 

Synthesis of 1.(4-bromobenzyl>-6-methoxy-2-phenyl- 




A. 2-(3-Methoxvphenyl)-N-phenylacetainidg 

To a solution of 3-metboxyphcnyJacetyl chloride (2.3 g, 12.5 ramol) in 
ethyl acetate (30 ml) was added a solution of aniline (1.16 g, 12.5 mmol) in ethyl 
10 acetate (30 mL). After 3 hours, the reaction was poured into water (50 mL). The 
organic layer was separated, dried over MgSO<i, filtered and concentrated to provide the 
title compound (2.67 g, 89% yield): EI-MS (m/z) 241. 

B. (2-(3-Methoxyphenyl)ethyl)phenylamine 

To a solution of 2-(3-metboxyphenyl)-N-phenylacetamide (2.0 g, 8.3 
15 mmol) in anhydrous teti^ydrofuran (30 mL) under nitrogen was added lithium 
aluminum hydride (1.59 g, 42 mmol) in small portions over a 1 hour period. After 16 
hours, the reaction was poured over ice and the crude product extracted with ethyl 
acetate (2 x 100 mL). The organic layer was dried over MgSQi, filtered and 
concentrated to provide the title compound (1.3 g, 69% yield): EI-MS (m/z) 227. 
20 C. 2-(4-Bromophenyl>-N-(2-(3-methoxyphenv»ethvll-N-Dhenylacetamide 

To a solution of {2-(3-methoxyphenyl)ethyl)phenylamine (1.06 g, 4.65 
mmol) in ethyl acetate (80 mL) under nitrogen was added a solution of 4- 
bromophenylacetyl chloride (1.06 g, 4.65 mmol) in ethyl apetate (20 mL), the 
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bromopbenylacetyl chloride being prepared fiom the corresponding carboxylic acid (1 
g, 4.65 mmol) and oxalyl chloride (0.61 mL, 6.98 nunol) in CH 2 Clj (20 mL). After 1 
hour, the reaction was poured into water (50 mL). The organic layer was dried over 
MgSO«, filtered and concentrated to provide the title compound (1 .92 g, 98% yield): EI- 
5 MS(m/z)423. 

D. l-f4-Bromobeii2vn-6-metboxv-2-phenyl4^3.4-tetrahydroisoquinoline 
A solution of 2-(4-bromophenyl)-N-{2-(3-methoxyphenyI)elhyl}-N- 
phenylacetamide (1.0 g, 2.4 mmol) in phosphorous oxychloride (10 mL) under nitrogen 
was heated to 80°C. After 15 hours, the reaction was cooled to RT and slowly poured 

10 over ice. Potassium iodide (0.78 g, 4.7 mmol) was then added to the mixture, and after 
30 minutes, the quinolinium salt was extracted with ethyl acetate (2 X 100 mL). The 
organic layer was driqd over MgSO«, filtered and concentrated. The residue was then 
dissolved in methanol (25 mL), and sodium borohydride (0.27 g, 7.2 mmol) was slowly 
added. After 30 minutes, the reaction was concentrated and partitioned between ethyl 

15 acetate and water. The organic layer was dried over MgS04- filtered and concentrated 
to provide ihe title compound (0.20 g, 21% yield): 'H NMR (CDCb) 6.6-7.4 (m, 12H), 
4.82 (t, 1H), 3.60 (s, 3H), 3.58 (m, 2H), 2.6-3.2 (m 4H); EI-MS (m/z) 407. 

Example 2 

Synthesis of 1-(4-bromobenzvl)-2-phenyl- 

20 l,2,3,4-TETRAHYDROISOQUmOLIN-6-OL 




To a solution of l-(4-bromobenzyl)-6-methoxy-2-phenyl-l ,2,3,4- 
tetrahydroisoquinoline (0.10 g, 0.25 mmol) in CH 2 C1 2 (15 mL) at 0°C under nitrogen 
was added boron tribromide (1.47 mL, 1.47 mmol). The reaction was allowed to reach 
25 RT. After 8 hours, the reaction was poured into water (10 mL) and neutralized with 
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saturated sodium bicarbonate. Additional CH 2 Clj (25 raL) was added, the organic layer 
was separated, dried over MgSO«, filtered and concentrated. The residue was then 
chromatograpbed (Si0 2 , 2:1, hexanes/ethyl acetate) to provide the title compound 
(0.010 g, 10% yield): »H NMR (CDCh) 7.33 (d, 2H), 7.24 (dd, 2H), 6.97 (d. 1H), 6.8* 
5 (d, 2H). 6.80 (d, 2H), 6.75 (dd, 2H). 6.66 (m, 1H), 6.27 (s, 1H), 4.78 (t, 1H), 3.53 (m 
2H), 3.13 (dd, 1H), 2.96 (m, 2H), 2.62 (m, 1H); ES-MS (m/z) 392 [M-H]" . 

Example 3 

; SYNTHESIS OF2-PHENYL-l-{4-[(2-?rPERIDYL)ETHOXY]BENZYL}- 
1 ^,3,4-TETRAHYDR01SOQUINOl.IN-6-OL 




A. N- f 2-(3-Methoxyphenyl)ethyI ) -N-phenvl-2- f 4-(phenylmethoxy)phenyl) 
acetamide 

The title compound was prepared as described in Example l.C, using 4- 
benzyloxyphenylacetyl chloride (2.28 g, 8.27 mmol) prepared from the corresponding 
1 5 carboxylic acid (2.0 g, 8.27 mmol) and oxalyl chloride (5.25 mL, 41 .4 mmol) in CH z Clj 
(50 mL) (3.36 g, 90% yield): ES-MS (m/z) 452 [M+H]*. 

B. 1 - f 4-fPhenylmethoxy)benzyl>-6-methoxy-2-phenyl- 1 ,2,3,4- 
tetrahvdroisoauinoline 

The title compound was prepared as described in Example 1 .D, using N- 

20 {2-(3-methoxyphenyl)emyl}-N-phenyl-2-{4-(phenylmethoxy)phenyl}acetamide (0.5 g, 

" 1.11 mmol) to afford the title compound (0.19 g, 39% yield): ES-MS (m/z) 436 

[M+H]*. 

C. 1 -(4-HydroNybenzyl)-6-methoxy-2-phenvl- 1 ,2,3,4-tetrahvdroisoquinoline 

A solution of l-{4-(phenylmethoxy)benzyl}-6-methoxy-2-phenyl- 
25 1,2,3,4-tetrahydroisoquinoIine (0.60 g, 1.38 mmol), palladium (5% wt. on activated 
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carbon, 0.06 g), and glacial acetic acid (3 drops) in ethanol (30 naL) was stirred under 
hydrogen for 15 hours. The reaction was filtered and concentrated to provide the title 
compound (0.30 g, 63% yield): ES-MS (ra/z) 346 [M+Hf. 
D. 6-MethoxY.2-phenvl.l>(4-f(2-piperidvnethoxyT benzvn-U3,4- 
5 tetrahvdroisoquinoline 

A solution of H4-hydroxybenzyl)-6-mefooxy-2-phenyM,2,3,4- 
tetrahydroisoquinoline (0.30 g, 0.87 ramol), 2-chloroethylpiperidine hydrochloride 
(0.32 g, 1.74 mmol) and potassium carbonate (0.24 g, 1.74 mmoJ) in dimethyl 
formamide (15 mL) was heated to 80°C. After 6 hours, the mixture was cooled to RT, 
10 poured into water (30 mL), and neutralized using a saturated solution of ammonium 
chloride. The product was extracted with ethyl acetate (2 X 75 mL), dried over MgSO«, 
filtered and concentrated. The residue was then chromatographed (Si02, 10:1 ethyl 
acetate/ethanol) to provide the title compound (0.20 g, 47% yield): ES-MS (m/z) 457 
[M+Hf. 

15 E. 2-Phenvl-l-f4-rf2-piperidynethoxv1bi;nzyn-1.2.3.4-tetrahvdroisoouinoline-6-ol 
The title compound was prepared as described in Example 2, using 6- 

methoxy-2-phenyl- 1 - {4-[(2-piperidyl)ethoxy]benzyl} - 1 ,2,3,4-tetnmydro-isoquinoline 

(0.08 g, 0.16 mmol) to afford 6-hydroxy-2-pheny!-l-{4-[(2-piperidyl)ethoxy]benzyl}. 

1,2,3,4-tetrahydroisoquinoline (0.030 g, 42% yield): 'H NMR (CDjOD) 7.13 (dd, 2H), 
20 7.03 (d, 2H), 6.94 (d,2H), 6.91 (dd, 4H), 6.64 (m, 2H). 4.78 (t. 1H), 4.29 (m, 2H), 3.3- 

36 (m, 6H), 3.11 (dd, IH), 3.00 (dd, 1H), 2.80 (m, 1H), 2.57 (rp, 1H), 1.84 (m, 6H), 

1.15 (t, 2H); ES-MS (m/z) 443 [M+Hf. 
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Example 4 

Syntoesisof2K4-Fluorophenyl)-6-methoxy-1-{4-[(2. 
piperjdyl)ethoxy]benz yl) - 1 ,2,3 ,4-tetrah ydroisoqutnoune 




5 A. N-(4-Fluorophenyl)-2-(3-niethoxyphenyI)acetainide 

The title compound was prepared as described in Example 1 A, using 3- 
methoxyphenylacetyl chloride (3.29 g, 18.0 mmol) and 4-fluoroaniline (1.98 g, 18.0 
mmol) to afford the title compound (4.57 g, 98% yield): ES-MS (m/z) 259. 

B. (4-Fluorophenyl) f 2-(3-methoxyphenyl)ethyl } amine 

10 The title compound was prepared as described in Example 1.B, using N- 

(4-fluorophenyl>2-(3-meftoxyphenyl)acetamide (4.57 g, 17.6 mmol). Chromatography 
(SiQi, 5:1 hexanes/ethyl acetate) of the crude mixture afforded the title compound (3.84 
g, 52% yield): ES-MS (m/z) 245. 

C. N-(4-FluorophenvlVN- f 2-(3-methoxyphenynethyl).2- (4- 
15 (phenylmethoxy)phenyl } acetamide 

The title compound was prepared as described in Example l.C, using (4- 

fluorophenyl){2-(3-methoxyphenyI)ethyl) amine (14.2 g, 58 mmol) and 4- 

benzyloxyphenylacetyl chloride (15.1 g, 58 mmol) prepared from the corresponding 

carboxylic acid (14.0 g, 58 mmol) and oxalyl chloride (6.5 mL, 75 mmol) in CrfcCJj 

20 (150 mL) (19. 1 g, 70% yield): ES-MS (m/z) 470 [M+H]*. 

D. 2-(4-Fluorophenyl)-6-methoxy-l -(4-(phenylmethoxy) benzyl} -1 ,2,3.4- 
tetrahydroisoquinoline 

A solution of N-(4-fluorophenyl)-N-{2-(3-methoxyphenyl)ethyl}-2-{4- 

(phenylmethoxy)phenyl}acetamide (6.0 g, 12.8 mmol) in phosphorous oxychloride 

25 (130 mL) under nitrogen was heated to 80°C. After 20 hours, the reaction was cooled 

to RT and very slowly poured over ice with vigorous stirring. Ethyl acetate (500 mL) 
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was then added and the layers were separated. The organic layer was washed with 

brine, dried over MgSO^ filtered and concentrated to provide the title compound (4.61 

g, 80% yield): ES-MS (m/z) 452 [M+Hf. 

E. 2^4-muoiophenvlVH4-hvdroxybeTizyl>-6-methoxv-1.2J.4- 
5 tetrahvdroisoquinolinc 

The title compound was prepared as described in Example 3.C, using 2- 

(4-fluorophenyl)-6-raetooxy-l-{4-(pheny^ 

tetrahydroisoquinoline (4.0 g, 8.87mraol). Chromatography (SiOz, 2:1 hexanes/ethyl 
acetate) provided the title compound (1.0 g, 31% yield): ES-MS (m/z) 364 [M+Hf. 

10 F. 2-f4-FluorophenvlV6-methoxy- 1 - { 4-f (2-piperidyI)ethoxv]benzyl) • 1 ,2,3,4- 
tctrahvdroisoquinolin 

The title compound was prepared as described in Example 3.D, using 2- 
(4-fluorophenyl)- l-(4-hydroxybenzyl)-6-methoxy- J ,2,3 ^tetrahydroisoquinoline (1 .0 g, 
2.75 mmol) to provide the title compound (1.28 g, 98% yield): ES-MS (m/z) 475 
15 [M+Hf. 

Example 5 

Synthesis of 2-(4-ruorophenyl)- l -{4-[(2-piperidvl) ethoxyJbenzyl}- 1 ,2,3,4- 

TETRAHYDR0IS0QUIN0LTN-6-0L 




20 The title compound was prepared as described in Example 3.E, using 2- 

(4-fluorophenyl)-6-methoxy-l-{4-[(2-piperidyI)ethoxy]benzyl)-l J 2,3,4- 
tetrahydroisoquinoline (1.28 g, 2.7 mmol) to afford the title compound (0.42 g, 34% 
yield): 'H NMR (CDClj) 6.5-7.0 (m, 1 1H), 4.68 (t, 1H), 4.07 (m, 2H), 3.4-3.5 (m, 3H), 
3.06 (m, 1H), 2.5-2.9 (m, 8H), 1.46 (m, 4H), 1.26 (m, 2H); ES-MS (m/z) 461 [M+Hf. 
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Example 6 

Synthesis of 6-Methoxy-2- (5-(2-methoxypyridine)} - 1 - {4-[(2- 

Pn , ERIDYL)ETHOXY]BENZYL}-l I 2^,4-TErrRAHYDROISOQUINOUNE 




5 A. 2-f3-Methoxyphenvn-N- (2-meftoxyC5-pyridvm acetamide 

The title compound was prepared as described in Example Mi, using 3- 
raethoxyphenylacetyl chloride (4.8 g, 26.0 mmol) and 5-amino-2-methoxypyridine 
(3.23 g, 26.0 mmol) to afford the title compound (7.0 g, 99% yield): ES-MS (m/z) 272. 

B. f 24 3-Methoxvphenvl)ethyU-N-{2-roethoxv(S-pvridvn> amine 

10 The title compound was prepared as described in Example 1 .B, using 2- 

(3-metboxyphenyl>N-(2-methoxy(5-pyridyI)}acetamide (7.0 g, 25.7 mmol). 
Chromatography (SiCb, 5:1 hexanes/ethyl acetate) afforded the title compound (3.96 g, 
60% yield): ES-MS (m/z) 258. 

C. N-(2-Methoxyf5-pvridvn)-N-f2-(3-methoxvDhenvnethvl>-2-(4- 
15 fohenvlmethoxvtohenyl) acetamide 

The title compound was prepared as described in Example 3. A, using {2- 
(3-methoxyphenyl)ethyl}-N-{2-methoxy(5-pyridyJ)}amine (3.3 g, 12.8 mmol) to afford 
the title compound (5.0 g, 81% yield): ES-MS (m/z) 483 [M+H] + . 

D. 1 - (4-ff henylmethoxvftenzyl) -6-methoxv-2- (5-f 2-methoxyp vridvm - 1 .2,3.4- 
20 tetrahydroisoquinoline 

The title compound was prepared as described in Example 1 .D, using N- 
{2-methoxy(5-pyridyl)}-N-{2-(3-methoxyphenyl)ethyl}-2-{4-(phenylmethoxy) 
phenyl) acetamide (3.67 g, 7.61 mmol) to provide the title compound (2.7 g, 76% yield): 
ES-MS (m/z) 467 [M+Hf. 
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E. 1^4-Hvdro)cvfaenzvIV6-methoxv.2' {5-(2-methoxypvridynM Z3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 3.C, using 1- 

{4-(phenylmethoxy)benzyl} -6-methoxy-2-{5-(2-methoxypyridyl)}-l ,2^,4- 

5 tetrahydroisoquinoline (0.87 g, 1.86 mmol) to afford the title compound (0.63 g, 90% 

yield): ES-MS (m/z) 377 [M+H] + . 

F. 6-Memoxv-2-(5-f2-methoxyimidineM-M^ 
1^,3.4-tetrahvdroisoquinolme 

The title compound was prepared as described in Example 3 J), using 1- 

10 (4-hydroxybenzyl>6-memoxy'2-{5<2-methoxypyridyl)}-lA3,4- 

tetnuiydroisoqumoline (0.60 g, 1.6 mmol) to afford the title compound (0.61 g, 78% 

yield): ES-MS (m/z) 488 [M+Hf. 

. EXAMPLE 7 

Synthesis of 2-{5-(2-methoxypyridine)}-1-{4-[(2-piperidyl)cthoxy]benzyl}- 

15 l,2^,4-TETRAHYDROISOQUINOLIN-6-OL 




The title compound was prepared as described in Example 2, using 6- 
memoxy-2.{5'(2-meraoxypyridme)}-l-{4-[(2-piperidyl)ewoxy]benzyl}-l^ 
tetrahydroisoquinoline (0.2 g, 0.41 mmol) to afford the title compound (0.017 g, 9% 
20 yield): ES-MS (m/z) 474 [M+H]*. 



45 • 



WO 00/55137 



PCT/USOO/07109 



Example 8 

Synthesis of 2-auoROPHENYi-l {4-"K2-P!?BRiDyL)ETHOXY}BENZYL}-lH, 3H, 4H, 5H- 

BENZO(E)AZBl>IN-7-YL 




5 A. N-(4.FluorophenyQ-3-(3-methoxyphenyl)propananude 

The title compound was prepared as described in Example 1 A, using 3- 
methoxyphenylpropionylchloride (6.62 g, 33.3 mmol) and 4-fluoroaniline (3.70 g, 33.3 
mmol) to afford N-(4-fluorophenyl)-3-(3-roemoxyphenyl)propanamide (8.85 g, 97% 
yield): ES-MS (m/z) 273. 
10 B. (4-Fluorophenyl)r3-(3-memoxyphenyl)propyI1anune 

The title compound was prepared as described in Example 1.B, using N- 
(4-fluorophenyl).3-(3-methoxyphenyl)propanamide (2.0 g, 7.32 mmol) to afford (4- 
fluorophenyl)[3-(3-methoxyphenyl)propyl]amme (1.85 g, 97% yield): ES-MS (m/z) 
259. 

15 C. N-(4-FluorophenylV2-(4-methoxyphenyl)-N-r3-(3- 
methoxyphenyl)propynacetamide 

: The title compound was prepared as described in Example 1 .C, using (4- 
fluorophenyl)[3-(3-methoxyphenyl)propyl]amine (1.0 g, 4.13 mmol) to afford N-(4- 
fluorophenyl>2-(4~methoxyphenyl)-N-[3-(3-methoxyphenyl)propyl]acetamide (1 .84 g, 
20 92% yield): ES-MS (m/z) 484 [M+H]*. 

D. 2-Fluorophenyl-7-methoxy-l-(4-r(2-piperidy»cthoxy1benzyl)-lH. 3H, 4H, SH- 
benzo(e)azepine 

The title compound was prepared as described in Example 4.D, using N- 
(4-fluorophenyl)-2-(4-memoxyphenyl)-N-[3-(3-methoxyphenyl)propyl]acetamide (0.80 
25 g, 1.65 mmol) to afford l-{[2-(4-fluoropheny])-7-methoxy(3H,4H,5H- 
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benzo[e]azqijnyUden6)3methyl}-4<phaiylmelhoxy)benz«ie (0.50 g, 65% yield): ES- 
MS (m/z) 466 [M+Hf. 

E. 2-FluorophCTyM-(4-hy(froxybe^ 
3H, 4H, 5H-benzo(e)azepine 

5 The title compound was prepared as described in Example 3.C, using 1- 

{(2-(4-fluorophenyl)-7-methoxy(3H,4H^-benzo[eJa2epinylidene)]metbyl}-4- 

(phenybnethoxy)benzene (0.30 g, 0.64 mmol) to afford the title compound (0.168 g, 

69% yield): ES-MS (ra/z) 378 [M+H] + . 

F. 2-Fluorophenyl-7-methoxy-l-{4-f2-piperidyl)ethoxy1benzvlMH,3H,4H^H- 
10 benzofelazepine 

The title compound was prepared as described in Example 3.D, using 2- 
fluorophenyl-l-(4-hydroxybenzyl)-l.{4-[(2-piperidyl)ethoxy]benzyI)-IH, 3H, 4H, 5H- 
benzo(e)azepine (0.15 g, 0.397 rarao!) to afford the title compound (0.164 g, 87% 
yield): ES-MS 489 (m/z) [M+Hf . 

15 G. 2-fluo rophenvl-l {4-f(2-piperidyl)ethoxvlbenzyIHH. 3H, 4K, SH- 
benzo(e)azepin-7-yl 

' The title compound was prepared as described in Example 3.E, using 2- 
fluorophenyl-7-methoxy-l-{4-[2-piperidyl)eAoxy]benzyl}-iH t 3H,4H,5H- 
benzo[e]azepine (0.8 g, 0.41 mmol) to afford the title compound (0.033 g, 42% yield): 
20 ES-MS (m/z) 475 [M+Hf. 
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Example 9 

Synthesis of 2-(4-FLUOROPHEhra)-l-{4-l(2-DreTHYLAMiNo)BTHOXY]BBNZYL}- 

l,2^,4-TETRAHYDR01SOQUlNOUN-6-OL 




5 A. 2-(4-FluorophenvlV6-niethoxv-l-(4-f(2-diethylainino)ethoxv1benzvl>-U.3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 3.D. using 2~ 
(4-nuorophenyl)-l-(4-hydroxyberu^l>6-raethoxy-U,3,4-tetr^ (0.13 
g, 0.36 mmol) and 2-(diemylamino)ethylcbloride hydrochloride (0.074 g, 0.429 mmol) 
10 to provide the title compound (0.101 g, 61% yield): ES-MS (m/z) 463 [M+Hf . 

B. 2^4-Fluorophenyl)-l-{4-rf2^iethylamino)ethoxyTbeiizyl}-1^3,4- 
tetrahydroisoquinoIin-6-ol 

The title compound was prepared as described in Example 2 using 2-(4- 
fluorophenyl)-6-methoxy-l-{4-[(2^1iethylamino)ethoxy]benzyl}-l^,3,4- 
15 tetrahydroisoquinoline (0.101 g, 0.218 mmol) to provide the title compound (0.021 g, 
20% yield): ES-MS (m/z) 489 [M+H] + . 
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EXAMPLE 10 

SYNTHESIS OF 2<4-FLUOROPHENYl)-l- {4-l(2-DDSOPROnTUMINO)ETHOXY]8ENZYL}- 
U,3,4-TETRAHYDROISOQUlNOLIN-6-OL 




5 A. 2-f4-Fluonn)henvlV6-methoxY-l-(4-f(2^iisopropvlamino)e thoxvTbenzyl)' 
1 ^,3.4-tetrahvdroisoguinoIine 

The title compound was prepared as described in Example 3.D. using 2- 
(4-fluorophOTyl>H4-hydroxyben^ (°- 13 

g, 0.36 mmol) and 2-(diisorjropylararao)etbylcWoride hydrochloride (0.086 g, 0.429 
1 0 mmol) to provide the title compound (0.091 g, 52% yield): ES-MS (m/z) 491 [M+H]*. 
B. 2»f4-Fluorophenvn-144-r(2^isopropylaimno)emoxYlben2vl>-U,3.4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 2 using 2-(4- 
fluoropheny!)-6"methoxy-l-{4-[(2-diisopropylamino)ethoxy]benzyl}-l^,3,4' 
15 tetrahydroisoquinoline (0.091 g, 0.185 mmol) to provide the title compound (0.032 g, 
36% yield): ES-MS (m/z).477 (M+HJ\ 
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Example U 

Synthesis of 2-(4-FLUOROPHENYL)-l-{4.[(2-(l-METHYLPYRROLroiN-2- 

; YL))ETHOXY]BENZYL}-1.2,3.4-TETRAHYDROISOQUINOLIN-6-OL 




5 A. 2-f 4-Fluorophenvl>6-methoxy- 1 - ( 4-K 2-( 1 •methvlpvtroliclin-2- 
yI))ethoxYlbenzvU-1.2,3.4-tetrahydroisoquinoline 

The title compound was prepared as described in Example 3.D. using 2- 
(4-fluorophenylH^4-hydroxybenzyl)^ (°- 13 
g, 0.36 mmol) and 2-(2-chloroethyl)-l-metbyJpyrrolidine hydrochloride (0.079 g, 0.429 
1 0 mmol) to provide tbe title compound (0.076 g, 45% yield): ES-MS (m/z) 475 [M+HJ*. 
B. 2-f4>Fluorophehvn-l-(4-F(2-(l-mewylpyrroUdin-2-vl))ethoxy1benzyl>-U3.4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 2 using 2-(4- 
fluorophenyl)-6-methoxy- 1 - {4-[(2-( 1 -methylpyrrolidin-2-yl))ethoxy]benzyl } -1 ,2,3,4- 
15 tetrahydroisoquinoline (0..076 g, 0.160 mmol) » provide the title, compound (0.01 1 g, 
15% yield: ES-MS (m/z) 461 [M+Hf . 
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Example 12 

SYNTHESIS OF 2-{4-FLUOROPHENYL)-]-{4-[(2-PyRROLIDINYL)ETHOXY]BENZYL}-l,2,3,4. 
. TETRAHYDROISOQUINOUN-6-OL 



5 A. 2-(4-Fluorophenvn-6-methoxy- 1 - f 4-f f 2.pvno1idinvl)ethoxy1benzvl } - 1 ,2,3.4- 
tetrahydroisoqoinoline 

f The title compound was prepared as described in Example 3.D. using 2- 

(4-fluorophenyI)-l-(4-hydroxybenzyl>6-methoxy- 1,2,3,4-tetrahydroisoquinoline (0.13 
g, 0.36 mmol) and l-(2-chloroethyl)pyrrolidine hydrochloride (0.073 g, 0.429 mmol) to 
1 0 provide the title compound (0. 1 09 g, 66% yield): ES-MS (ra/z) 46 1 [M+Hf . 

B. 2-(4-FluorophenylVl-{4-f(2-pyrrolidinynethoxylbenzyl}-1^.3,4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 2 using 2-(4- 
fluorophenyl)-6-methoxy- 1 - {4-[(2-pynt>lidinyl)ethoxy]benzyl } - 1 ,2,3,4- 



15 tetrahydroisoquinoline (0.109 g, 0.237 mmol) to provide the title compound (0.036 g, 
34% yield): ES-MS (m/z) 447 fM+Hf. 
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EXAMPLE 13 

synthesis of !-{4-[(2-azapeiu1ydroeprnvl)ethoxy3be>izyl}-2-(4-fluorophenyl)- 
1 ,2,3,4-tetrahydrois6quinoun-6-ol 




5 a. 1 - (4-K2-Azaperhydroepinyl)ethoxy1benzyl } -2-(4-fluorophenyI)-6-methoxy- 
1 .2,3,4-tetrahydroisoquinoline 

The title compound was prepared as described in Example 3.D. using 2- 
(4-fluorophenyl>- 1 -<4-hydroxybenzyl}-6-methoxy-l ,2^,4-tetrahydroisoquinoline (0. 1 3 
g, 0.36 mmol) and 2-(hexamethyliraino)ethylchJoride hydrochloride (0.085 g, 0.429 
10 mmol) to provide the title compound (0.105 g, 60% yield): ES-MS (m/z) 489 [M+H]*. 

B. l-<4-f(2-Azaperhydroepmyl)ethoxyTbenzyl)-2-(4>fluorophenyl)- .1 ,2,3,4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 2 using I-{4- 
[(2-azaperhydroepinyl)ethoxy]benzy!}-2-(4.fluorophenyl)-6-mcthoxy-l,2,3,4- 
15 tetrahydroisoquinoline (0.105 g, 0.215 mmol) to provide the title compound (0.020 g, 
20% yield: ES-MS (m/z) 475 [M+H] + . 

Example 14 
S WTOESIS OF 2-(MethylethylH 

TETR A HYDROISOQUfNOLIN-6-OL TRIFLUOROACETATE 
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Reaction Scheme 



Scheme for Examples 14, 15, 16, 19 and 20 




5 A. N-r2-(3»Methoxvphenvl)ethyll-2-r4-(phenylmethoxytohenynacetainide 

To a solution of 4-benzyloxyphenylacetic acid (4,85 g 20 mmol) in 
dimethylfoimamide (30 mL) under nitrogen was added 1,3-diisopropylcarbodiimide. 
After 2 hours, to the solution was added 2-(3-methoxyphcny])etbylamine (3.02 g, 20 
mmol) and stirred at room temperature for 20 hours. The reaction was quenched with a 

10 saturated sodium carbonate solution and extracted with ethyl acetate. The organic layer 
was dried over MgSOa, filtered, and concentrated. The residue was then purified by 
chromatography (SiOj, 30-70% ethyl acetate/hexane) to provide the title compound 
(5.74 g, 76% yield): *H NMR (CDClj) 7.38 (m, 5H), 7.14 (t, 1H), 7.07 (d, 2H), 6.91 (d, 
2H), 6.74 (dd, 1H), 6.62 (m, 2H), 5.37 (br, 1H), 5.06 (s, 2H), 3.77 (s, 3H), 3.47 (s, 2H), 

15 3.44 (t,2H), 2.70 (t,2H); ES-MS (m/z) 376 [M+H]*. 
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B. 6-Methoxy-l-r4-(phCTy!memoxy)benzyn4^3.4-tetrahvdroisoguinoline 

A solution of N-[2-(3-methoxyphenyl)ethyl]-2-[4- 
(phenybncthoxy)phenyl]acetamide (5.739 g, 15.3 mmol) and phosphorous oxychloride 
(15 mL) in acetonitrile (40 mL) under nitrogen was heated at 80 °C for 5 hours. 
5 Solvents were evaporated. Ethyl acetate was added and evaporated three times. The 
residue was dissolved in methanol (50 mL) and sodium borohydride (2.00 g, 52.9 
mmol) was carefully added to the solution in small portions. After 2 hours, the 
reaction was quenched with water and extracted with CH 2 C1 2 . The organic layer was 
dried over MgSO* filtered, and concentrated. The residue was then purified by 
1 0 chromatography (SiOj, 0-10% methanol/CT^Clj) to provide the title compound (1 .54 g, 
28% yield): 'H NMR (CDClj) 7.36 (m, 6H), 7.12 (d, 2H), 6.91 (d. 2H), 6.73 (dd, 1H), 
6.62 (m, 1H). 5.04 (s. 2H), 4.97 (t, 1H), 4.17 (br, 1H), 3.78 (s, 3H), 3.73 (m, 1H), 3.16 
(m, 2H), 2.83 (m, 3H); ES-MS (m/z) 360 [M+H] + . 

C. 6.Methoxv-2-fmethvlethvl)-l-f4-(phenylmethoxy)benzyn-l,2,3,4- 
15 tetrahydroisoquinoline 

To a mixture of 6-methoxy-l-[4-0>henylmethoxy)benzyl]-lA3,4- 
tetrahydroisoquinoline (0.36 g, 1 mmol), acetone (3 mL), and sodium 
dihydrogenphosphate (0.4 g) in methanol (5 mL) was added sodium cyanoborohydride 
(0.5 g, 8 mmol). After 48 hours, the reaction was quenched with water and extracted 
20 with CH2CI2. The organic layer was dried over MgS0 4 , filtered, and concentrated to 
give the title compound (0.32 1 g, 80% yield): ES-MS (m/z) 402 [M+H] + . 
t), 6^Methoxy-2^metoylemyl>l-f4-hydroxybertzylVU.3,4-tetrahvdroisoqui 

A suspension of 6-methoxy-2-(methylethyl)-l-[4- 
(phenylmemoxy)benzyl]-l,2,3,4-teuahydrotsoquinoline (0.3 g, 0.75 mmol), palladium 
25 (10% wt) on activated carbon (0.06 g) and acetic acid (5 drops) in ethyl acetate (10 mL) 
was stirred under hydrogen overnight. The reaction was filtered and concentrated to 
« provide the title compound (0.2 1 2 g. 9 1% yield): ES-MS (m/z) 3 1 2 [M+KJ* • 

E. 6-Methoxy-2-(methylethyQ- 1 - { 4-r(2-piperidy))ethoxy1benzyl) -1 .2,3,4- 
tetrahydroisoquinoline 

30 A mixture of 6-methoxy-2-(methylethyl)-l-(4-hydroxybenzyl)-l I 2,3,4- 

tetrahydroisoquinoline (0.212 g, 0.68 mmol), 2-chloroethylpiperidine hydrochloride 
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(0.25 g, 1.36 mmol); and potassium carbonate (0.47 g, 3.4 nvnol) in dimethylfonnamide 
(10 mL) was heated at 80 °C overnight. After cooling to room temperature, the mixture 
was poured into water and extracted with CH 2 C1 2 . The organic layer was dried over 
MgS04, filtered, and concentrated. The residue was then purified by chromatography 
5 (SiOj, 0-15% methanol/CHjClj) to provide the title compound (0.201 g, 70% yield): 
ES-MS(m/z)423 [M+Hf. 

F. 2-flVlemvlemvl)-i-f4-r(2.piperidynethoxy1benzyn-U3.4- 
tetrahvdroisoquinolin-6-ol Trifluoroacetate 

To a solution of 6-mewoxy-2-(methylethyl)-l-{4-[(2- 

10 piperidyl)emoxy]benzyl}-U,3,4-tetrahydroisoqumoline (0.2 g, 0.47 mmol) in CHjCl* 
(8 mL) at -15 °C under nitrogen was added a solution of 1.0 M boron tribromide (1.4 
mL, 1.4 mmol). After stirring at -15«C for 2 hours and at 0 °C for 2 hours, the reaction 
wes poured into an ice and saturated sodium bicarbonate solution and extracted with 
ethyl acetate. The organic layer was dried over MgSO* filtered, and concentrated. The 

15 residue was then purified by HPLC (C-18 column, 10-100% acetonitrile/water with 
0.1% trifluoroacetic acid) to provide the title compound (0.084 g, 43% yield): 'H NMR 
(DMSO-d 6 ) 9.65 (br, 2H), 6.93-7.06 (m, 4H), 6.66 (s, IH), 6.33 (ro, 2H), 4.62 (t, 1H), 
4.34 (m, 3H), 3.96-3.00 (m 12H), 1.76 (m, 4H), 1.47 (m, 2H), 1.30 (d, 6H); ES-MS 
(m/z)409[M+Hf. 
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i Example 15 

Synthesis of 2-CYCLOPENTyL-l-{4-[(2-PiPERn>YL)ETHOXY]BENZYL}-l,2,3,4- 

TETRAHYDROISOQUINOLIN-6-OL TRJFLUOROACETATE 




5 A. 2-Cvclopaityl-l-methoxy-l-r4-(phenyImcthoxv)benzyn-l,2,3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example I4.C, using 6- 
methoxy-l-[4-(phenylmethoxy)benzj'l)-l,2.?.4.tetrahydroisoquinoline (0.5 g, 1.39 
mmol) and cyclopentanone (0.951 g, 11.3 mmol) to provide the title compound (0.495 
10 g, 83% yield): ES-MS (ra/z) 42S [M+Hf . 

B. 2-Cyclopentyl'64-f4-hydn>xyben2yl)-6-methoxY-l,2 T 3.4-tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.D, using 2- 
cyclopentyl-6-methoxy- 1 -[4-(phenylmethoxy)benzyl]- 1 ,2,3,4-tetrahydroisoquinoline 
(0.495 g, 1.15 mmol) to provide the title compound (0.31 1 g, 79% yield): ES-MS (m/z) 
15 338 (M+H] + . . 

C. 2-CyclopentyI-6-methoxy-l-(4-r(2-piperidvnethoxylbenzyn-1.2,3,4- 
tetrahydroisoqninolinc 

The title compound was prepared as described in Example 14.E, using 2- 

(cyclopentyl)- 1 -(4-hydroxybeiizyI>6-methoxy-l ,2,3,4-tetrahydroisoquinoline (0.3 1 g, 

20 0.92 mmol) to provide the title compound (0.313 g, 76% yield): ES-MS (m/z) 449 

[M+H] + . 

D. 2-Cvclopentyl-l - f 4-K2-piperidynelhoxy1benzvl 1-1 .2.3.4-tetrahvdroisoquinolin- 
6-ol Trifluoroacetate 

The title compound was prepared as described in Example 14.F, using 2- 
25 cyclopcntyl-6-methoxy-l- {4-[(2-piperidyl)ethoxy]benzyl}-l ,2,3,4- 
tetrahydroisoquinoline (0.31 g. 0.7 mmol) to provide the title compound (0.16 g, 53% 
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yield): 'H NMR (DMSO-d^ 9.87 (br, 1H), 9.56 (br, 1H), 6.87-7.06 (m, 4H), 6.62 (s, 
1H), 6.36 (dd, 1H), 6.15 (dd, IH), 4.48 (t, 1H), 4.29 (t, 2H), 3.94 (m, 1H), 2.8-3.8 (m 
12H), 1.98-222 (m, 2H), 1.4-1.8 (in, 12H); ES-MS (m/z) 435 [M+Hf. 

Example 16 

5 Synthesis of 1 - {4-[(2-Piperidyl)ethoxy3benzyjl} -2-(tetrahydropyran-4-yi> 
1 2,3 ,4-tetrahydrojsoquinoun-6-ol trifluoroacetate 




A. 6-Methoxv-l-r4-fphenvlmethoxv)ben2yl1-2-(tetrahydrop vran-4-vn-1.2.3.4- 
tetrahydroisoquinoline 

10 The title compound was prepared as described in Example 14.C, using 6- 

raethoxy-l-[4-t>benylmetboxy)benzyl]-12^,4-tetrBhydroisoquinoline (0.5 g, 1.39 
mmol) and tetrahydro-4H-pyran-4-one (1.084 g, 10.8 mmol) to provide the title 
compound (0.479 g, 78% yield): ES-MS (m/z) 444 [M+Hf. 

B. l.f4-Hvdroxybenzvl>6-methoxy-2-(terrahYdropyran-4-vl)-1.2,3,4- 
15 tetrahvdToisoquinoline 

The title compound was prepared as described in Example 14.D, using 6- 
memoxy-l-[4-(phenylmethoxy)benzyJJ-2-(teti^yoYopyran-4-yl)-l,2,3,4- 
tetrahydroisoquinoline (0.47 g, 0.1 mmol) to provide the title compound (0.324 g, 85% 
yield): ES-MS (m/z) 354 [M+Hf. 
20 C. 6^Memoxy-l-f4-rf2-piperidynethoxvlbenzvn -2-ftetrahydropvran-4-vn-U.3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.E, using 1- 
(4-hydroxyberu7l)-6-methoxy-2-(te^ 

(0.32 g, 0.92 mmol) to provide the title compound (0.342 g, 80% yield): ES-MS (m/z) 
25 465 [M+Hf. 
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D> i.f4-rf2-Piperidvn^oxv1benzvl)-2-(tetrahvd ropyran^vn-U.3.4- 
tetrahydroisoqufoolin-6-ol Trifluoroacetate 

The title compound was prepared as described in Example 1 4 J, using 6- 
mefooxy-l-{4-[(2-piperidyi)ethoxy]b^ 
5 tetrahydroisoquinoline (0.34 g, 0.73 mmol) to provide the title compound (0. 1 56 g, 47% 
yield): 'H NMR (DMSOd*) 9,79 (br, IH), 9.6 (br, 1H), 6.91-7.07 (m, 4H), 6.66 (s, 1H), 
6.05-6.43 (m, 2H), 4.69 (t, 1H), 4,31 (t, 2H), 2.99-4.0 (ra 12H), 2.2 (m, 1H), 2.06 (m, 
4H), 1.5-1.86 (ra, 8H),1.41 (m, 2H); ES-MS (m/z) 451 [M+Hf. 

Example 17 

1 0 Synthesis of 2-(4-Fluorophenyl)-1-{4-[(2-morpholinyl)ethoxy3benzyl}-i ,2,3,4- 

TCTRAHYDROlSO0UlNOLrN-6-OL 




A. 2-r4-FluorophenvlV6-methoxy-l-(4-f(2-morpho linvnethoxvlberizvl)-U,3,4- 
tetrahydroisoauinoline 

15 The title compound was prepared as described in Example 3.D using 2- 

(4-fluorophenyl)-6-memoxy-l-{4-hydroxyberayl}-l^,3,4-tetirabydroisoquinoline 
(0.220 g, 0.6 mmol) and 4-(2-cbloroethyl)morpholine hydrochloride (0.124 g, 0.67 
mmol) to provide the title compound (0.23 g, 80% yield); ES-MS (m/z) 477 [M+H]*. 

B. 2- (4-FluorophenvlVl-{4-r(2.mon>holinvnethoxy 1benzvn -1 .23.4- 
20 tetrahvdroisoQuiPolin-6-ol 

The title compound was prepared as described in Example 2, using 2-(4- 
fluorophenyl)-6-methoxy-l - {4-[(2-morpholinyl)elhoxy]benzyI } - 1 ,2,3,4-tetrahydro- 
isoquinoline (0.23 g, 0.48 mmol) to provide the title compound (0.130 g, 46% yield): 
'H NMR (CDCb) 6.9(m. 4H), 6.75(m, 3H), 6.6(m,4H),4.7(t, IH). 4.l(m, 2H), 3.74(m, 
25 4H), 3.5(m, 2H), 3.1(m, IH), 2.9(m, 2H), 2.8(m, 2H), 2.6(m, IH), 2.6(ro, 4H); ES-MS 
(m/z) 463 [M+H]*. 
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Example 18 

Synthesis of 2-<4-Fluorophenyl)-1-{3-K2-piperidyl)ethoxy] benzyl} -i ,2,3,4- 
tetrakydroisoquinolin-6-ol 

5 A. N- f 2-f 3-Methoxyphenyl)ethyl ) -N-(4-fluoropheny l)-2- ( 3-hydroxyphenyl ) - 
acetamide 

The title compound was prepared as described in Example 34.B using 3- 
hydroxyphenylacetic acid (0.456 g, 3 tnmol) and 4-fluorophenyl)-{2-{3- 
methoxyphenyl)ethyl) amine (0.73 g, 3 mmol) to provide the title compound (0.7 g, 
1 0 62% yield): ES-MS (m/z) 380 [M+H] + . 

B. 2-f4-Fluorophenvn-H3-hydroxybenzylV6-methoxy-l,2,3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 1.D, using N- 
{2-(3-methoxyphenyl)ethyl}-N-(4-fluorophenyl)-2-{3-hydroxyphenyI}acetarnide (0.7 
15 g, 1.8 mmol) to provide the title compound (0.15 g, 23% yield): ES-MS (m/z) 363 
[M+H]*. 

C. 2-(4-Fluoropheny)-6-methoxy-l-{3-r(2-piperidvl)ethoxy1ben2yU-1.2.3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 3.D, using 2- 
20 (4-fluorophenyI)-l-(3-hydroxybenzyl)-6-raemoxy-l,2 1 3,4-tetrahydroisoquinoline (0.1 5 
g, 0.4 mmol) to provide the title compound (0.17 g, 89%' yield): ES-MS (m/z) 475 
[M+H] + . 

D. 2-(4-Fluorophenvn-l-f3-f(2-piperidvl)ethoxy1b enzvlV-U3.4-terrahydro- 
isoquinolin-6-ol 

25 The title compound was prepared as described in Example 2 using 2-(4- 

fluoropheny!)-6-methoxy- 1 - {3-[(2-piperidyl)cthoxy]benzyl} -1 ,2,3,4- 
tetrahydroisoquinoline (0.174 g, 0.37 mmol). Purification by column chromatography 
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(SiOj, ethyl acetate:cthanol, 8:2) provided the title compound (0.027 g.16% yield): ES- 
MS (m/z) 461 [M+H]*. 

Example 19 

SYNTHESIS OF 2-MFrHYL-l-{4-[(2-PJPERIDYL)ETHOXY]BENrYL)-l,2,3,4- 
TETRAHYPROISOQUINOLIN-6-OL TRIFLUOROACETATE 



cr"a 



A. 6- Methoxy-2-mcthvl-l-f4-(phcnYlmethoxy)benzvn-lA3,4- 
tetrahvdroisoquinoline 

The title compound was prepared as described in Example 14.13, 
1 0 providing the title compound (0.854 g, 0.015% yield). 

B. l-(4-Hydroxybenzyl)-6^memoxy-2-methvI-l,2,3,4-tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.D, using 6- 
methoxy-2-methyl- 1 -[4-(phenylmemoxy)beiJ2yl]-U,3,4-tetrahydToisoquinoline (0.84 
g, 2.25 mraol) to provide the title compound (0.534 g, 84% yield): ES-MS (m/z) 284 
15 [M+H]*. 

C. 6-Methoxy -2-meth vl- 1 - {4-f (2-piperidyl)ethoxylbenzyl ) - 1 ,2.3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.E, l-(4- 
hydroxybenzyl)-6-memoxy-2-methyl-lA3,4-tetrahydroisoquinoline (0.534 g, 1.88 
20 mmol) to provide the title compound (0.216 g, 29% yield): ES-MS (m/z) 395 [M+H]*. 

D. 2-Methvl- 1 - {4-r(2-piperidyl)ethoxylbenzv l }-l l 2 1 3.4-tetrahvdroisoQuinolin-6-ol 
Trifluoroacgtate 

The title compound was prepared as described in Example 14.F, using 6- 
methoxy-2-methyl-l-{4-[(2-piperio>))ethoxy]beiizyl}-l^,3,4-tetrahydroisoquinoline 
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(0.20 g, 0.507 mraol) to provide the title compound (0.103 g, 54% yield): ES-MS (ra/z) 
381 [M+HJ*. 

Example 20 

Synthesis of 2-Cyclohexyl-1 - {4-I(2-piperidyl)ethoxy]benzylH ,2,3,4- 
5 tetrahydroisoqutnolin-6-ol twfluoroacetate 




A. 2.Cvclohcxvl-6.meth6xv-l-f4-fDhenYlmethox vftenzvn-1.2.3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.C, using 6- 
10 inemoxy-l-[4-(phenylmemoxy)baizyl].1^3,4'tetrahydroisoquinoline (0.5 g, 1.39 
mmol) and cyclohexanone (0.588 g. 6.0 mmol) fo provide the title compound (0.324 g, 
53% yield): ES-MS (m/z) 442 [M+Hf. 

B. 2-Cvclohexyl- 1 ■f4-hvdroxvbenzvl)-6-methoxY-l .2.3.4-tetrah vdroisoQuinoline 

The title compound was prepared as described in Example 14.D, using 2- 
15 cyclohexyl-6-mewoxy-l-[4-(phenylmewoxy)te^ 

(0.32 g, 6.73 mmol) to provide the title compound (0.124 g, 48% yield): "H NMR 
(CDClj) 6.86 (d, 2H), 6.70 (d, 2H), 6.58 (m, 4H), 4.06 (t, 1H), 3.76 (s, 3H), 3.24 (m, 
1H), 3.04 (m, 2H), 2.75 (m, 2H), 2.54 (m, 2H),1.69-1.87 (m, 4H), 1.58 (m, 1H), 
1.13-1.25 (m, 5H); ES-MS (m/z) 352 [M+Hf. 
20 C. 2.Cvclohexvl-6-methoxv-l-{4-f f2-proeridvl)ethoxv1benzvll-U.3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.E, using 2- 
cyclohexyl-l-(4-hydroxyberByl>6-hydroxy-l^,3,4-tetnmydroisoquinoline (0.124 g, 
0.35 mmol) to provide the title compound (0.95 g, 59% yield): ES-MS (m/z) 463 
25 {M+H]\ 
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D. 2'CvclohexYl-l-{4-f(2-piperidvl)eUiOXYlbenzvU4^.3Ateti^vdroi5oquinolm- 
6-olTrifluoroacetate 

The title compound was prepared as described in Example 14.F, using 2« 
cyclohexyl-6^methoxy-l-{4-[(2-piperidyl)ethoxy]benzyl}-lA3,4- 
5 tetrahydroisoquinoline (0.95 g, 0.2 mmol) to provide the title compound (0.052 g, 57% 
yield): 'H NMR (CDC1,) 11.65 (br, 1H), 112 (br, 1H), 6.79 (d, 2H), 6.73 (d, 1H), 6.67 
(d, 2H), 6.54 (dd, 1H), 6.07 (d, 1H), 4.45 (dd, 1H), 4.28 (t, 2H), 3.70 (m, 3H), 3.55 (dd, 
1H), 3.44 (t, 2H), 2.71-3.08 (m 6H), 1.87-2.16 (m, 9H), 1.6 (m, 4H), 1.4 (m, 1H),1.2 
(m, 3H); ES-MS (m/z) 449 [M+Hf . 

10 Example 21 

Synthesis of i-{4-[(2-(N-benzyl-N-ethyl)amino)ethoxy]benzyl}-2-(4- 
fluorophenyl)-! ^,3,4-tetrahydroisoquinolrn-6-ol 




A. l-f4-rf2-(N-benzv1-N-ethvnamino)eaioxyTbergvU-2-(4-fluorophenvl)-6- 
15 methoxy-l,2.3.4-tetrahvdroisoquinoibe 

The title compound was prepared as described in Example 3.D using N- 

(2-chlorbethyl>N-ethyl-benzylamine hydrochloride (0.1 15 g, 0.5 mmol) to provide the 

title compound (0.18 g, 77% yield): ES-MS (m/z) 525 [M+H]\ 

B. 1 - 1 4-ff 2-(N-benzvl-N-eth vnamino)eaioxvlbenzvI 1 -2-(4-fluoropheny!)- 1 2,3,4- 
20 terrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 2 using l-{4- 
^-(N-benzyl-N-ethynaminoJethoxylbenzylJ-e-methoxy^-fluoropheny)-!^^,^ 
tetrahydroisoquinoline (0.11 g, 0.2 mmol). Purification by preparative HPLC (C-18 
column, 10-100% acetonitrile/water with 0.1% trifluoroacetic acid) provided the title 
25 compound (0.045 g, 20 % yield): m.p. 47-49°C; ES-MS (m/z) 51 1 [M+H]*. 
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Example 22 

Synthesis of 2-(4-Fluoroben20YL)-1-{4-[(2-pipewdyl)ethoxy]benzylJ-1,2,3,4- 
tetrahydr01soqutnolfn-6-ol twfluoroacetate 




5 Reaction Scheme 

Scheme lor Examples 22, 23, 24. 25 and 27 




Examples 22, 23 &24 




Examples 25 & 27 
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A. 2-f 4-nuorobenzoyl)-6»methoxy- 1 -f4-(phenylraethoxy)benzyn- 1 .2.3.4- 
tetrahydroisoquinolme 

The title compound Was prepared as described in Example 24 A using 6- 

mewoxy-1^4-(pbenylmemoxy)beiu^l]-U3,4-tetrahyoVoi5oquinoline (0.72 g, 2.0 

5 mmol) and 4-fluorobenzoyl chloride (0.475 g, 3.0 mmol) to provide the title compound 

(0.786 g, 82% yield): ES-MS (ro/z) 482 (M+Hf. 

B. 2-(4-Fluoroben2oyl>- 1 -<4-hydroxybeiizyl)-6-methoxy- 1 2 -3.4- 

the title compound was prepared as described in Example 14.D, using 2- 
10 (4-fluorobenzoyl)-6-methoxy-l-[4-(phenylraethoxy)benzyI]-l,2^,4- 

tetrahydroisoquinoline (0.74 g, 1.54 mmol) to provide the title compound (0.563 g, 94% 
yield): 'H NMR (GDCb) 7.26-7.37 (m, 2H), 7.41 (br, IH), 7.01-7.15 (m, 3H), 6.61-6.92 
(m, 7H), 6.00 (dd. IH), 4.87 (m, 1H), 3.82 (s, 3H), 3.71 (m, 1H). 3.47 (m, 1H), 
2.62-3.24 (m, 4H); ES-MS (m/z) 392 [M+HJ\ 

15 C. 2-(4-Fluorobenzoyl)-6-methoxy-l-(4-f(2-piperidyl)ethoxv1benzyn-U.3 > 4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.E, using 2- 
(4-fluorobenzoyl)-l-(4-hydroxybeiizyl)-^ (0.51 
g, 1.3 mmol) to proyide the title compound (0.601 g, 92% yield): ES-MS (m/z) 503 
20 [M+H] + . 

D. 2-(4-Fluorobenzoyl)- 1- (4-r(2-piperidyl)ethoxylbenzyn -1 .2,3,4- 
tetrahydroisoquinolin-6-olTrifluoroacetate 

The title compound was prepared as described in Example 14.F, using 2- 
(4-fluorobenzoyl)-6^methoxy-l-{4-[(2-piperidyl)emoxy]benzyl}-1.2,3,4- 
25 tetrahydroisoquinoline (0.60 g, 1.19 mmol) to provide the title compound (0.279 g, 48% 
yield): 'H NMR (DMSOde) 9.55 (br, 2H), 7.21 (m, 2H), 6.92-7.10 (m, 5H), 6.52-6.64 
(m, 3H), 5.69 (t, IH), 4.6 (dd, IH), 4.29 (t; 2H), 3.3-3.65 (m, 5H), 2.56-3.16 (m, 7H), 
1.4l-1.80(m, 6H); ES-MS (m/z) 489 [M+Hf. 
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EXAMPLE 23 

Synthesis of 2-(4-Hydroxybenzoyl)-1-{4-[(2-pipejudyl)ethoxy]benzyl}-1 ,2,3,4- 

TETRAHYDROISOQUINOLJN-6-OL TR1FLUOROACETATE 




5 A. 6-Methoxy-2-f4-methoxvbenzovlVl-f 4-(phenvhnethoxy> benzvll- 1 .2.3,4- 
tetrahvdroisoguinoline 

The title compound was prepared as described in Example 24.A, using 6- 
methoxy-l-[4-(phenylmethoxy)ben2y^U.3,4-tetrahydroisoquinoline (0.72 g, 2.0 
mrool) and 4-methoxybenzoyl chloride (0.512 g, 3.0 mmol) to provide the title 
10 compound (0.71 7 g, 73% yield): ES-MS (m/z) 494 [M+HJ\ 

B. i.f4-HvdroxvbenzvlV6-methoxv-2-(4-methoxvlbeDZOvlVU3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.D, using 6- 

methoxy-2-(4-methoxy lbenzoyl)- 1 -[4-(phenybnethoxy)bcnzyl]- 1 ,2,3,4- 

15 tctrahydroisoquinoline (0.717 g, 1.45 mmol) to provide the title compound (0.533 g, 

91% yield): 'H NMR (CDClj) 7.8 (br, 1H), 7.15-7.08 (m, 3H), 6.57-6.92 (m, 7H), 6.02 

(dd, 1H), 4.90 (m, 1H), 3.81 (s, 3H), 3.79 (s, 3H), 3.73 (ra, 1H), 3.47 (m, 1H), 2.61-3.20 

(m,4H); ES-MS (m/z) 404 [M+H]*. 

C. 6.Memoxv-2-(4-mewoxvbenzovlVl-{4-T(2-pipe ridvnethoxv1benzvn-U3.4- 
20 tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.E, using 1- 
(4-hydroxyberayl)-6-memoxy-2-(4-memoxyberaoyl^l ( 2,3,4-tetrahydroisoquirK)3ine 
(0.48 g, 1.19 mmol) to provide the title compound (0.541 g. 88% yield): ES-MS (m/z) 
515[M+Hf. 
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D. 2^4-HYdroxybenzovn-l-(44r2-piperidvnelhoxy1benzvl>-1.2.3,4- 
tetrahydroisoquinolin-6-ol Trifluoroacetate 

The title compound was prepared as described in Example 14.F, using 6- 
methoxy-2-(4-memoxyben2oyl)-l-{4-[(2-piperidy0ethoxy]benzyl}-l,2,3,4- 
5 tetrahydroisoquinoline (0.S41 g, 1.05 rnmol) to provide the title compound (0.174 g, 
34% yield): 'H NMR (DMSO-dfi) 9.41 (br, 2H), 7.19 (d, 1H), 6.50-7.02 (m, 10H), 5.65 
(t, 1H), 4.5 (m, 1H), 4.29 (t, 2H) F 3.3-3.9 (m, 7H), 2.6-3.2 (m, 5H), 1.4-1.8 (m, 6H); 
ES-MS(m/z)487[M+H] + . 

Example 24 

10 Synthesis of 2-Benzoyl-1-{4-[(2-piperidyl)ethoxy]ben2YL}-1,2,3,4- 

tetrahydroisoquinolfn-6-ol trifluoroacetate 




A. 2-Bergoyl-6-rnethoxy-l-r4-(phenylrnethoxy)benzyI)-1.2,3,4- 
tetrahydroisoquinoline 

15 To a solution of 6-methoxy-l-[4-(phenylmetooxy)benzyl]-l,2,3,4- 

tetrahydroisoquinoline (0.72 g, 2.0 rnmol), 4-dimefoylamraopyridine (0.2 g), and 
triethylamine (1.5 mL) in CrhCl? (8 mL) at room temperature under nitrogen was 
added neat benzoyl chloride (0.42 g, 3.0 mmol) dropwise. The reaction was stirred 
overnight, quenched with a solution of saturated sodium bicarbonate, and extracted with 

20 CH 2 CI 2 . The organic layer was dried over MgS0 4 , filtered, and concentrated. The 
residue was purified by chromatography (Si02, 30-50% ethyl acetate/hexane) to provide 
the title compound (0.835 g, 90% yield): ES-MS (m/z) 464 [M+H]*. 

B. 2-Benzoyl-l-(4-hvdroxvbenz^lV6-methoxy-U.3.4.ietrahYdroisoquinoline 

The title compound was prepared as described in Example 14.D, using 2- 
25 benzoyl-6-memoxy-l-[4-(phenylmemoxy)beiizyl}-l,2,3,4-teti^ydroisoquinoline (0.8 g, 
1.72 rnmol) to provide the title compound (0.624 g, 97% yield): 'H NMR (CDCIj) 7.26- 
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7.37 (m, 2H), 7.01-7.17 (ro, 4H), 6.59-6.87 (m, 6H), 6.01 (t, 1H), 4.88 (m, 1H), 3.81 (s, 
3H), 3.67 (m, 1H), 3.47 (m, IH), 2.64-3.23 (m, 4H); ES-MS (m/z) 374 [M+HJ*. 

C. 2.B<mzovl-6-methoxv-l-(4-f(2- DiDeridvnethoxvTbenzvl)-1.23,4- 
teirahvdroisoquinoline 

5 The title compound was prepared as described in Example 14.E, using 2- 

benzoyl-M4-rrydroxybeiizyl)-6^^ (WO g, 1.6 

mmol) to provide the title compound (0.521 g, 67% yield). 

D. 2-Benzovl- 1 - f 4-K2-pjperidy Dethoxvlbenzyl ) • 1 J2.3.4-tetrahy droisoauinolin-6-ol 
Trifluoroacetate 

j0 The title compound was prepared as described in Example 14.F, using 2- 

benzoyl-6-mewoxy-l-{4-[(2-piperidyl)e^ 

(0.50 g, 1.03 mmol) to provide the title compound (0.137 g, 28% yield): *H NMR. 
(DMSO-d*) 9.5 (br, 2H), 7.3-7.41 (m, 2H), 7.08-7.23 (m, 4H), 6.82-6.95 (m, 3H), 6,51- 
6.64 (m, 2H), 5.69 (ra, 1H), 4.59 (m f IH), 4.29 (t, 2H), 3.3-3.9 (m, 5H), 2.5-3.17 (m 
15 7H), 1.6-1.9 (m, 4H), 1.39 (ro, 2H); ES-MS (m/z) 471 [M+H]*. 

EXAMPLE 25 

SYNTHESIS OF 2-(4-FLUOROBENZYX)-l-{4-f(2-PlPERIDyL)ETHOXY3BENZYL)-U,3,4- 
TBTRAHYDROISOQUWOUN-6-OL TRIFLUOROACETATE 




20 The title compound was prepared as described in Example 27.A, using 2- 

(4-fluorobenzoylH - {4-[(2-piperidyl)ewoxyfe 

(0.10 g, 0.205 mmol) to provide the title compound (0.054 g, 56% yield): 'H NMR 
(DMSO-d 6 ) 10.0 (br, 2H), 7.32-7.75 (m, 4H), 6.95 (m, 4H), 6.66 (d, 1H), 6.40 (dd, 1H), 
6.13 (dd, 1H), 4.6 (m, 1H), 4.43 (t, 2H), 2.6-3.9 (m, 10H), 2.0-1.4 (m, 10H); ES-MS 
25 (m/z)475[M+H] + . 

67 



WO 00/55137 



PCT/USOO/07109 



EXAMPLE 26 

Synthesis of 2-(4-FLUdROPHENYiL)-l-{4-wmoBENZYL}-l f 2,3,4. 

TETRAHYDROISOQUINOLIN-6-OL 




WO 00/55137 



PCT/USOO/07109 



Reaction Scheme 



Scheme for Example 26, 46, 49 (Nitrogen-containing sldechaln analogs) 




A. N- (4-Fluorophenvl)-2-(4-nitropheavn-N- (2-f 3- 
(phenvlmethoxvtohenvllethvl ) acetamide 

The title compound was prepared as described in Example 12.E using 4- 
nitrophenylacetic acid (5.1g, 28 ramol) to provide the title compound (8.7g, 90% yield): 
10 ES-MS(m/z)485[M+HJ*. 
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B. 2^4-FIuorophenvn^phenvlmethoxy-l-{4-nitrobenzyl)-l,2,3,4- 
tetrahvdroisoquinoline 

The title compound was prepared as described in Example 12.E using N- 
(4-fluorophenyl}-2-(4-nitrophenyl)-N- {2-[3-(phenylmethoxy) phenyljethyl} acetamide 
5 (8.7 g, 18 mmol) to provide the title compound (3.5 g, 41.5% yield): ES-MS (m/z) 469 

C. 2^4-FluorophenvlVl-(4-m^benzvlVU,3.4-teh^vdroisoqmnoUn'6^ol 

The title compound was prepared as described in Example 3.D using 2- 
(4-fluorophenyl)-6-phenylmetooxy-l-(4-nitrobon^^ 
10 (0.11 g, 0.23 mmol). Purification by column chromatography (SiOj, hexanes/ethyl 
acetate, 2:1) provided the title compound (0.029 g, 33% yield): ES-MS (m/z) 379 
[M+Hf. 

Example 27 

Synthesis of 2-Benzyl-1-{4-[(2-pipewdyl)ethoxy]benzyl}-U^,4- 
1 5 tetrahydrolsoquinolin-6-ol twfluoroacbtate 




A. 2-Benzyl-H4-ff2-piperidyl)emoxylbenz^ 
Trifluoroacetate 

To a solution of 2-BenzoyM-{4-[(2-piperidyl)ethoxy]benzyl)-l,2,3 > 4- 
20 tetrahydroisoquinolin-6-o! (0.1 g, 0.21 mmol) in tetrahydrofuran (10 mL) was added a 
solution of 1.0 M borane-tetrahydrofuran complex in tetrahydrofuran (0.21 mL, 0.21 
mmol), and the reaction was heated at 80°C for 3-4 hours. After cooling to room 
temperature, a 5% hydrochloride solution was added, and the mixture was stirred for 
another hour. The reaction was then basified with a solution of saturated sodium 
25 bicarbonate and extracted with CH 2 Clj. The organic layer was dried over MgS0 4 , 
filtered, and concentrated. The residue was purified by HPLC (C-18 column, 10-100% 
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acetonitrile/water with 0.1% trifluoroacetic acid) to provide the title compound (0.047 
g, 48% yield): 'H NMR (CDClj) U.2 (br, 2H), 7.41 (m, 3H), 6.80 (d, 2H), 6.70 (d, 
2H), 6.6 (in, 1H), 6.18 (m, 4H), 4.34 (in, 1H), 4.17 (t, 2H), 3.92 (ra, 1H), 3.76 (m, 2H). 
3.62 (m.4H), 3.40 (m. 1H),3.01 (t, 2H) f 2.00 (m, 4H), 1:88 (m,4H), 1.75 (m,2H); ES- 
5 MS (ra/z) 457 (M+H] + . 

Example 28 

SYNTHESIS OF 2.(2.CHLOROPYRIMn>IN-4-YL)-l-{4-K2-PIPERlDYL)ETHOXY]BENZYL}- 
1 ,2,3,4-TETRAHYDROlSOQUINOL!N-6-OL TRJFLUOROACETATE 




WOW/55137 
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5 

A. 2-(2-Chloropyrimifln-4-ylV6-msthoxv-l -f4-(phenvlmethoxy )benzyn- 1 .2,3,4- 
tetrahvdroisoquiooline 

A mixture of 6-inethoxy-l-[4-(phenylinethoxy)benzyl]-l^,3 i 4. 
tetrahydroisoquinoline (0.72 g, 2.0 mmol), 2,4-dichloropyrimidine {0.298 g, 2.0 mmol), 

1 0 and sodium bicarbonate (0.2 g, 2.4 mmol) in cthanol (1 0 mL) was heated at 80 °C for 3 
hours. It was quenched with water and extracted with CHiCb. The organic layer was 
dried over MgS0 4 , filtered, and concentrated. The residue was purified by 
chromatography (SiOj, 30-6-% ethyl acetate/hexane) to provide the title compound 
(0.749 g, 79% yield): 'H NMR (CDC1,) 7.95 (d, 1H), 7.32-7.41 (m, 4H), 6.94 (d, 2H), 

1 5 6.83 (d, 2H), 6.69 (m, 3H), 6.37 (m, 1H), 5.9 (d, 1H). 5.03 (s, 2H), 4.97 (m, 1H), 3.80 
(s, 3H), 3.25-3.62 (m, 2H), 3.13 (m, 1H), 2.86 (m, 3H); ES-MS (m/z) 472 [M+HJ*. 
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B. 2^2-C^loropvrimidiiH^yl)-H4-hydroxyben2yI)-6-metfaoxy-U,3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.D, using 2- 
(2-chloropyrimidin-4-yl)-6-memoxy-l-[4-^^ 
5 tetrahydroisoquinoline (0.70 g, 1 .48 nunol) to provide the title compound (0.089 g, 16% 
yield): 'H NMR (CDCb) 7.91 (d, 1H), 6.91 (m, 3H), 6.71 (ra, 4H), 6.37 (ra, 1H), 5.85 
(d, 1H), 4.75 (dd, 1H), 3.80 (s, 3H), 3.3-3.65 (m, 2H), 2.6-325 (m, 4H); ES-MS (m/z) 
382 [M+H]*. 

C. 2-f2-Chloropyrimidin-4-yn-6-methoxY-l-(4-ff2-niperidvnethoxy1benzyl}- 
10 1 2. .3.4-tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.E, using 2- 
(2-chloropyrimidin-4-yl)-l-(4-hydroxyben2yl)-6-methoxy-l,2^,4- 
tetrahydroisoquinoline (0.089 g, 0.23 mmol) to provide the title compound (0.U g, 97% 
yield): ES-MS (m/z) 493 [M+H] + . 
15 D. 2-(2-Chloropyrimidin-4-yl>l-M-r(2-piperidyl)ethoxv1benzvU-U3,4- 
tetrahydroisoquinolin-6-ol Tri fluoroacetate 

The title compound was prepared as described in Example 14.F, using 2- 
(2-chloropyrimidm-4-yl>6-methoxy- 1 - {4-[(2-piperidyJ)ewoxy]benzyl} -1 ,2,3,4- 
tetrahydroisoquinoline-(0.1 1 g, 0.22 mmol) to provide the title compound (0.84 g, 76% 
20 yield): 'H NMR (CDClj) 1 1.9 (br, 2H), 8.58 (d, 1H), 8.1 (m, 1H), 7.8 (m, 1H), 7.06 (d, 
iH), 6.96 (m, 1H), 6.87 (m, 1H), 6.64-6.7 (m, 2H), 5.98 (m, 1H), 5.00 (m, 1H), 4.31 (t, 
2H), 3.41-3.73 (4H), 2.81-3.14 (m, 4H), 2.04 (ni, 4H), 1.92 (m, 4H), 1.87 (m, 2H); ES- 
MS (m/z) 479 [M+H]*. 
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A. 2-K2-DCTethvlammo)pyrinudin^yn 
1 ^.3.4-tetrahydroisoqianoline 

A solution of 2-(2-chloropyrinjidin-4-yl)-6-methoxy-K4- 

(phenylmethoxyJbenzylVl^^^-tetrahydroisoqiiinoline (from Example 28) in 40% 

5 dimethylamine/water (15 mL) in a sealed tube was heated at 1 10 °C for 4 hours. The 
reaction was quenched with water and extracted with CH 2 C1:. The organic layer was 
dried over MgSO«, filtered, and concentrated to provide the title compound (0.683 g, 
96% yield): >H NMR (CDC1,) 7.91 (d, 1H), 7.32-7.43 (m, 4H), 6.87 (d, 2H), 6.80 (d, 
2H), 6.62-6.73 (m, 4H), 5.77 (d, 1H), 5.02 (s, 2H), 3.78 (s, 3H), 3.52 (m, 2H), 3.19 (s, 

10 6H), 3.12 (m, 1H), 3.01 (m, 2H), 2.83 (m, 1H), 2.70 (m, 1H); ES-MS (m/z) 481 
[M+Hf. 

B. 2-r(2-Pimethvlamino)pyrimidin-4-ylM -(4-hydroxybenzvl>6-methoxy- 1 ,2,3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.D, using 2- 
15 [(2-dimemylamino)pyrimidin-4-yl]-^memoxy-l-[4.(phenylmethoxy)benzyl].l,2,3,4- 
tetrahydroisoquinoline (0.68 g, 1.4 mmol) to provide the title compound (0.351 g, 64% 
yield): 'H NMR (CDC1 3 ) 7.82 (s, 1H), 6.82 (in, 3H). 6.66 (m, 5H), 5.71 (d, 1H), 3.78 (s, 
3H), 3.51 (m, 2H), 3.17 (s, 6H), 2.66-3.21 (m, 5H); ES-MS (m/z) 391 [M+H]*. 

C. 2-r(2-Dimethviamino)pyrimidin-4-yn-6-methoxy»l-{4-f(2- 
20 Diperidvl)ethoxvlbenzvn-U.3.4-tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.E, using 2- 

[(2-dimethylamino)pyrimidin-4-yl]-l -(4-hydroxybenzyl)-6-methoxy- 1 ,2,3,4- 

tetrahydroisoquinoline (0.3 g, 0.77 mmol) to provide the title compound (0.298 g, 77% 

yield): 'H NMR .(CDC1 3 ) 7.91 (d, 1H), 7.86 (d, 2H), 6.70-6.74 (m, 3H), 6.61-6.65 (m, 

25 2H), 5.77 (d, 1H), 4.06 (t, 2H), 3.78 (s, 3H), 3.51 (m, 2H), 3.51 (m, 1H), 3.18 (s, 6H), 

3.02 (m, 1H), 2.76 (t, 2H), 2.61-2.86 (m, 3H), 2.51 (m, 4H), 1.62 (m, 4H), 1.45 (m, 2H); 

. ES-MS (m/z) 502 [M+H]V 

D. 2-r(2-Dimethylaminobyrirnidin-4-yl1-l-(4-r(2-DiDeridvneth oxv1benzyl)- 
1 .2.3.4-tetrahYdroisoquinolin-6-ol Trifluoroacetate 

30 The title compound was prepared as described in Example 14.F, using 2- 

[(2-dimethylamino)pyrimidin-4-yl]-6-methoxy-l-{4-t(2-piperidyl)ethoxy]bcnzyl}- 
1,2,3,4-tetrahydrOisoquinoline (0.295 g, 0.59 mmol) to provide the title compound 
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(0.121 g, 42% yield): 'H NMR (CDC1,) 11.7 (or, 2H), 7.83 (d, 1H), 7.45 (d, 1H), 6.89- 
6.96 (m, 2H), 6.65-6,80 (in, 4H), 5.35 (d, 1H), 4.31 (t, 2H) f 3.63-3.69 (m, 3H). 3.43- 
3.58 (ra, 4H), 3.24 (s, 3H), 3.21 (s, 3H), 3.02 (t, 2H), 2.82 (m, 4H), 1.91 (m, 4H), 1.87 
(m, 2H); ES-MS (m/z) 488 [M+H] + . 

5 Example 30 

Synthesis of I -[(4-Hydroxyphewl)methyl]-2-[4-(morpholin-4- 

YLACETAMIDOjPKENYL]- 1 ^,3,4-TETRAHYDROISOQUINOUN-6-OL 

A. 6-Methoxv-2-f4-nitrophenYl>-l-f4-fphenYlinetboxv)benzvl1-U.3,4- 

10 tetrahydroisoquinoline 

A solution of 6-me!hoxy-l-[4-(phenylmethoxy)benzyI]-l^^,4- 
tetrahydroisoquinoline (2.10 g, 5.84 tnmol) and l-fluoro-4-nitrobenzcne (1.65 g, 11.7 
mmol) in 40 mL of DMSO was treated with powdered K 2 COj (1.62 g, 1 1.7 mmol) and 
the reaction mixture was warmed at 120'C for 12 h. The reaction mixture was cooled to 

15 room temperature and 300 mL of water was added. The aqueous layer was extracted 
with CH 2 C1 2 and the combined organic layer was washed with water, dried over 
MgSO«, then concentrated under reduced pressure. The crude product was purified by 
flash chromatography to provide the title compound (2.50 g, 89%). ES-MS, (m/z) 481 
[M+H]*. 

20 B. 2-f4-Aminophenvn-6-methoxv-l-r4-fphenvlm ethoxv)benzvll-U,3,4- 
tetrahvdroisoquinoline 

A suspension of 6-methoxy-2-(4-nitrophenyl)-l-[4- 
(phenylmethoxy)benzyl]-l,2,3,4-tetrahydroisoquinoline (0.70 g, 1.46 mmol) and 
SnCb»H 2 0 (1.35 g, 6.0 mmol) in 20 mL of THF/HOAc (1:1) and 3 mL of water was 
25 heated at 60 *C for 3 h. The reaction mixture was concentrated under reduced pressure 
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and the resulting residue was quenched by the addition of saturated aqueous NaHCOj 
(50 mL). The aqueous layer was extracted with EtOAc (3 x 50 mL) and the combined 
organic layer was dried over MgSO* then concentrated. The crude product was purified 
by flash chromatography to provide the title compound (0.63 g, 95% yield). ES-MS, 
5 (m/z) 451 [M+H]\ 

C. 6«Methoxv-2-r4-rmorphoUn-4-vlacetamide)phenvlVl»r4- 
(Dhenvlmt^PXY^beiizvn-U,3 T 4-tetrahYdroisc<iuim)line 

A solution of 2-(4-aminophenyl)-6-methoxy-l-[4- 

(phenylmemoxy)ber^l]4^,3,4-tetrahydroisoquinoline (0.225 g, 0.50 mmol) and TEA 

10 (0.061 g, 0.6 mmol) in 3 mL of CH 2 CI 2 at 0'C was treated with bromoacetyl bromide 
(0.121 g, 0.60 mmol) in 1 mL of CH2CI2. After 30 minutes, excess morpholine was 
added (0.20 mL) and the reaction mixture was warmed to room temperature and stirred 
overnight. The reaction was quenched by the addition of saturated aqueous NaHCOj 
(0.5 mL) and the aqueous layer was extracted with CH;Clj (4x2 mL). The combined 

1 5 organic layer was dried over MgSO< and concentrated. The crude product was purified 
by flash chromatography to provide the title compound (0.263 g, 91% yield). ES-MS, 
(m/z) 578 [M+Hf . 

D. ].f4-(hvdroxyphenyl)methvl1-6-methoxv-2-r4-(morpholin-4- 
vlacetamide)phenyl1- 1 ,2,3.4-tetrahydroisoquinoline 

20 A solution of 6-methoxy-2-[4-(morpholin-4-ylacetamide)phenyl]-l-[4- 

(phenylmemoxy^henylmeftyl]-l,2,3,4.tetrahydroisoquinoHne (0.24 g, 0.42 mmol) in 2 
mL of EtOH/THF (1:1) was degassed and placed under a H 2 atmosphere. Palladium 
(10% wt. on activated carbon, 0.050 g) in 0.5 mL of EtOH was introduced and the 
reaction mixture was stirred overnight. The mixture was filtered through eelite and the 

25 filter cake was rinsed with CH a CI 2 . The solution was concentrated and the crude 
product purified by column chromatography to provide the title compound (0.1 8 g, 89% 
yield). ES-MS, (m/z) 488 [M+Hf. 

E. l-f4-Hvdroxyben2yl)-2-f4-(morpholin-4-vlacetamido )Dhenvl1-U.3,4- 
tetfahvdroisoouinolin-6-ol 

30 A solution of l-(4-hydroxybenzyl)-6-methoxy-2-[4-(morpholin-4- 

ylacetamide)phenyl]-l^,3,4-tetrahydroisoquinoline (0.060 g, 0.123 mmol) in 1 mL of 
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CHjCh at O'C was treated with BBrj (IM in CH 2 C1 2 , 0.5 mL, 0.5 mmol). The reaction 
mixture was stirred for 1 hour at 0 *C then it was quenched by the addition of saturated 
aqueous NaHCOj (2 mL). The aqueous layer was extracted with CH 2 C1 2 (4 x 2 mL) 
and the combined organic layer was dried over MgSO< then concentrated. The crude 
5 product was purified by column chromatography to provide the title compound (0.035 
g, 60% yield). ES-MS, (m/z) 474 [M+H]*. 

Example 31 

Synthesis of 2-(4-Acetamidoph£nyl>1-<4-hydroxybenzyl)-1,2 1 3,4- 
tetrahydroisoquinoun-6-ol 




10 

A. 2-f4-Acetamidophenyl)-6-methoxy-l-[4-(phenvlmethoxv)benzvn-1^.3,4- 
tetrahvdroisoquinoline 

A solution of 2-(4-arainophenyl)-6-methoxy-l-[4- 
{phenylmethoxy)benzyl]-l,2,3,4-tetrahydroisoquinoline (0.205 g, 0.46 mmol) and TEA 

1 5 (0.060 g, 0,6 mmol) in 1. mL of CH 2 C1 2 at 0 *C was treated with acetyl chloride (0.043 
g, 0.55 mmol). The reaction mixture was warmed to room temperature and stirred for 3 
hours. The reaction was quenched by the addition of saturated aqueous NaHCOj (0.5 
mL). The organic layer was separated and the aqueous layer was extracted with CH 2 CI 2 
(3x2 mL). The combined organic layer was dried over MgS04 then concentrated. The 

20 crude product was purified by column chromatography to provide the title compound 
(0.195 g, 87% yield). ES-MS, (m/z) 493 [M+H] + . 

B. 2-(4-Acetamidophenyl)-l •(4-hvdroxvbenzvlV6-methoxy-U,3.4- 
tetrahydroisoquinoline 

A solution of 2-(4-acetamidophenyl)-6~methoxy-l-[4- 
25 (phenylmethoxy)ber^l]-l^,3,4-tetrahydroisoquinOline (0.190 g, 0.386 mmol) in 2 mL 
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of EtOH/THF (1:1) was debenzylated with 10% Pd/C under an H 2 atmosphere as 
described in Example 30.F to provide the title compound (0.148 g, 95% yield): ES-MS 
(m/z) 403 [M+H]*. 

C. 2 -(4- Acetamidophenyl)- 1 -( 4-hy droxybenzy Yh 1 ,2,3 .4-tetrahydroisoquinoUn-6-ol 
5 A solution of 2-(4-acetroidophenyl>K4-hydroxybenzyl)-6-methoxy- 

1,2,3,4-tetrahydroisoquinoline (0.025 g, 0.062 nano!) in 1 mL of CHjClj was 
demethylated with BBrj as described in Example 30.G to provide the title compound 
(0.018 g, 75% yield). ES-MS, (m/z) 389 [M+H]*. 

Example 32 

1 0 Synthesis of 2-(4-Acetamidophenyl)- 1 - {[4-(2-p!PERidylethoxy)phenyl]methyl} - 

l^ f 3,4-TETRAHYDROISOQUINOUN-6-OL 




A. 2-(4-AcetamidophenvlV6^memoxY-l-(f4-(2-pii)eridynethoxv1benzvl>-l,2.3,4- 
tetrahydroisoquinoline 

15 A solution of 2-(4-acetamidophenyl)-l-(4-hydroxybenzyl)- 1,2,3,4- 

tetrahydroisoquinolin-6-oI (0.120 g, 0298 mmol) in 2 mL of DMF was O-alkylated 
with l-(2-chloroethyl)piperidine raonohydrochloride and K2CO3 as described in 
Example 3.D to provide the title compound (0.102 g, 67% yield): ES-MS, (m/z) 514 
[M+H]*. 

20 B. 2-(4-AcetamidoDhenvlVl -fr4-f2-piperidyl)ethoxy1benzyU- 1 .2.3.4- 
tetrahydroisoquinolin-6-ol 

A solution of N-(4-(6-methoxy-l-{[4-(2-piperidyl)ethoxy]benzyl}-2- 
l f 2,3,4-tetrahydroisoquinolyl)phenyl]acetamide (0.102 g, 0.199 mmol) was 
demethylated with BBr 3 in CHjClz 8s described in Example 30.G to provide the title 
25 compound (0.062 g, 62%). ES-MS, (m/z) 500 [M+H]*. 
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Example 33 

Synthesis of2-[4-(Morpholin-4-ylacetamjdo)phenyl]-1-{[4-(2- 
pjpewdyl)ethoxy]benzyl} -1 ^,3,4-tetrahydroisoquinolin-6-ol 



5 A. 6-Mslhoxy-2-r4-(moTpholin-4-yIacetaniido)phenyn-l-(r4-(2- . 
piperidvl)etfaoxy1benzyl)-l,2^,4-tetrahydroi5oquinoline 

A suspension, of NK4-{l-[(4-bydroxyphenyl)methyl]-6-methoxy-2- 

(U,3,4-tetrahydro-isoquino!yJ)}-phenyl>2-moipbolin-4-ylacetamide (0.120 g, 0.246 

nunol), KzCOj (0.086 g, 0.62 mmol), and H2*chloroethyl)piperidine 

10 monohydrochloride (0.052 g, 0.28 mmol) in I mL of DMF was warned at 90 *C for 8 

hours. The solvent was removed under vacuum and the residue was suspended in 10 

mL of CHfeCh/MeOH (5:1). The resulting suspension was filtered through celitc and 

the filtrate was concentrated. The crude product was purified by flash chromatography 

to provide the title compound (0.12 1 g, 82% yield). ES-MS, (m/z) 599 [M+Hf. 

15 B. 2-f4-(Morpholin-4-ylacetamido)phenyl]-I - {f4-(2-piperidyl)ethoxy1benzyI) - 
1 ,2 r 3.4-letrahydroisoquinolin-6-ol 

A solution of c^memoxy'2-(4^morpholin-4-ylacetamido)phenylJ-l'{{4- 

(2-piperidyl)ethoxy3benzyl}-l,2,3,4-tetrahydroisoquinoline (0.080 g, 0.134 mmol) in 1 

mL of CHzCh was demethylated with BBrj as described in Example 30.G to provide 

20 the title compound after flash chromatography (0.038 g, 48% yield); ES-MS, (m/z) 585 

[M+H] + . 
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Example 34 

SYNTHESIS OF 2^APHTHYL)-l-{4-[(2-PIPERIDyL)ETHOXYjBENZYL}-U,3 l 4. 
TETRAHYDROISOQUINOLIN-6-OL 




5 Reaction Scheme 

Scheme for Examples 34, 33. 38, 39 and 43 




81 



WO 00/55137 



PCT/US00/tt7JO9 



A. 2-<f4-(2-Pipcridvnethoxv1phenynaceticAcid 

A mixture of methyl 4-hydroxyphenylacetate (4.985 g, 30 mmol), 2- 
chloroethylpiperidine hydrochloride (6.624 g, 36 mmol), and potassium carbonate 
. (10.35 g, 75 mmol) in dimcthylformamide (30 mL) was heated at 80°C overnight 
5 After cooling to room temperature, the mixture was poured into water and extracted 
with ethyl acetate. The organic layer was washed with brine, dried over MgS(>4, 
filtered, and concentrated. The residue was dissolved in methanol (30 mL) and 5 N 
sodium hydroxide (15 mL) then heated at 90 °C for 1.5 hour. Methanol was evaporated 
and the basic solution was acidified with 6 N hydrochloride solution. Water was 
1 0 evaporated, and the residue was extracted with methanol and concentrated. The residue 
was then extracted with CHjClj and concentrated to provide the title compound (6.002 
g. 76% yield): 'H NMR (CDClj) 12.04 (br, 1H), 7.19 (d, 2H), 6.82 (d. 2H), 4.49 (m, 
1H), 3.38-3.67 (m 5H), 2.83 (m, 4H), 2.22 (m, 2H), ( 1.87 (m, 3H), 1.42 (m, 1H); ES- 
MS(m/z)264[M+Hf. 
15 B. 2T(3-Hydroxyphenyl)-N-naphthylacetamide 

To a solution of 3-hydroxyphenylacetic acid (3.04 g, 20 mmol) in 
dimethylformamide (30 mL) and 1-hydroxybenzotriazole (3.24 g, 24 mmol) at 0 °C 
under nitrogen was added l-(3-dimethyiaminopropyl)-3-ethylcarbodiimide 
hydrochloride (4.60 g, 24 mmol). After 30 minutes, 1-aminonaphthyline (2.86 g, 20 
20 raraol) was added, and the mixture was stirred overnight at room temperature. The 
reaction was quenched with 5% hydrochloride and extracted with ethyl acetate. The 
organic layer was washed with a 10% sodium carbonate solution, washed with brine, 
dried over MgSO«, filtered, and concentrated to provide the title compound (5.239 g, 
94% yield): ! H NMR (DMSO-d«) 9.66 (br, 1H), 9.04 (s, 1H),7.96 (dd, 1H), 7.85 (dd, 
25 1H), 7.74 (dd, 1H), 7.68 (d, 1H), 7.18-7.49 (m, 3H), 7.16 (t, 1H), 6.92 (m 2H), 6.73 (d, 
1H), 3.76 (s, 2H); ES-MS (m/z) 278 [M+HJ*. 
C. N-Naphthyl-2-f3-(phenylmethoxy)phenynacetamide 

A mixture of 2-(3-hydroxyphenyl)-N-naphthylacetamidc (5.00 g, 18.03 
mmol), benzyl bromide (3.76 g, 22.0 mmol), and potassium carbonate (4.14 g, 30.0 
30 mmol) in acetone (50 mL) was heated to reflux overnight. The reaction was quenched 
with water and extracted with ethyl acetate. The organic layer was dried over MgSOj, 
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filtered, and concentrated to provide the title compound (3.176g, 48% yield): 'H NMR 
(DMSO-ds) 10.13 (br, 1H), 8.06 (m, 1H),7.94 (m, 1H), 7.77 (d, 1H), 7.67 (d, 1H), 7.26- 
7.56 (ra, 9H), 6.92-7. 1 1 (m, 3H), 5.11 (s, 2H), 3.79 (s, 2H); ES-MS (m/z) 368 [M+H] + . 

D. Naohthyl f 2-f 3-(phenyImethoxvtohenvnethyl ) amine 

5 To a solution of N-iiaphthyl-2-[3-(phenymiethoxy)phenyl]acetamide 

(3.00 g, 8.16 mmol) in tetrahydrofuran (25 mL) under nitrogen was added a solution of 
1.0 M borane-tetrahydrofuran complex in tetrahydrofuran (12.3 mL, 12.3 mmol) and 
heated to reflux for 5 hours. The reaction was quenched with a 5% hydrochloride 
solution. After stirring 30 minutes, the reaction was basified with a 10% sodium 
10 carbonate solution and extracted with CH2CI2. The organic layer was dried over 
MgSO«, filtered, and concentrated to provide the title compound (2.724 g, 94% yield): 
'H NMR (CDClj) 7.78 (d, 1H), 7.67 (d, 1H), 7.18-7.46 (m, 10H), 6.89 (m, 3H), 6.66 (d, 
1H), 5.01 (s, 2H), 4.40 (br, 1H), 3.55 (t, 2H), 3.05 (t, 2H); ES-MS (m/z) 354 [M+H] + . 

E. 2-Naphthyl-6-fphenvlmethoxv)-l-(4-f(2-piperidyl)ethoxv1benzvU-U.3.4- 
15 tetrahydroisoquinoline 

To a solution of naphthyl{2-[3-(phenylraethoxy)phenyl]ethyl} amine 
(0.42 g, 1.19 mmol) and 2- {[4-(2-piperidyl)ethoxy]phenyl} acetic acid (0.316 g, 1.20 
mmol) in chlorobenzene (6 mL) under nitrogen was added a solution of 2.0 M 
phosphorus trichloride in CH 2 Clj (0.6 mL, 1.2 mmol), The reaction was heated at 140 
20 °C for 12 hours. After cooling to room temperature, the solvent was evaporated. 
Methanol and ethyl acetate were added and concentrated several times to provide a 
residue (0.508 g). 

The residue was dissolved in acetonitrile (8 mL) and phosphorus 
oxychloride (2 mL), and then heated at 80°C for 16 hours. After cooling to room 

25 temperature, the solvents were evaporated. Ethyl acetate was added and evaporated 
several times. The residue was dissolved in methanol (10 mL) and sodium borohydride 
(0.6 g, 15.8 mmol) was added in small portions. After stirring at room temperature 
overnight, the reaction was quenched with a solution of saturated sodium bicarbonate 
and extracted with ethyl acetate. The organic layer was dried over MgSO*. filtered, and 

30 concentrated. The residue was purified by chromatography (SiOj, 0-10% 
methanol/CHjClj) to provide the title compound (0.217 g, 31% yield): 'H NMR 
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(CDClj) 8.06 (d, 1H), 7.79 (d, 1H), 7.33-7.51 (m, 8H), 7.20 (m, 1H), 6.68-6.96 (m, 8H), 

5.06 (s, 2H), 4.66 (t, 1H), 4.11 (m, lH), 4.01 (t, 2H), 3.76 (m, 1H), 3.45 (dd, 1H), 3.18 

(m 1H), 2.90 (dd, 1H), 2.69-2.78 (ra and t. 3H), 2.48.(m, 4H), 1 .59 (m, 4H), 1.43 (m, 

2H); ES-MS (m/z) 483 [M+H]*. 

5 F. 2-Naphthvl- l-(4-f (2-piperidynethoxvTbenzvn - 1 ^.3.4-tetrahvdroisoquinolin-6- 
ol 

The title compound was prepared as described in Example 14.D, using 2- 
naphthyl-6-(phenylraefooxy)-l-{4-[(2-pi^ 

tetrahydroisoquinoline (0.21 g, 0.36 mmol) to provide the title compound (0.127 g, 72% 
10 yield): ): 'H NMR (CDCJj) 8.04 (d. 1H), 7.78 (d, 1H). 7.37-7.47 (m, 4H), 7.22 (m, 1H), 
6.92 (m, 3H), 6.54-6.91 (m. 5H), 4.61 (t, 1H), 4.02 (t, 2H), 3.60-3.79 (m, 3H), 3.37 (m, 
1H), 3.16 (m 1H), 2.93 (m, 1H), 2.74 (t, 2H), 2.52 (m, 4H), 1.61 (m, 4H), 1.44 (m, 2H); 
ES-MS (m/z) 493 [M+H] + . 

EXAMPLE 35 

15 SY^rrHESlSOF2-[(4-RlX)RO-2-METHYL)PHENYL]-l-{4-[(2- 

PIPERIDYL)ETHOXV]BENZyL}-l,2,3,4-TETRAHYDROISOQUINOUN-6-OL 




A. 2-(3-Hvdroxvphenvl)-N-r(4-fluoro-2-methvl)phenvnacetamide 

The title compound was prepared as described in Example 343 using 2- 
20 methyl-4-fluoro aniline (2.5 g, 20 ramol) to provide the title compound (4.2 g, 81% 
yield); ES-MS (m/z) 260 [M+HJ + . 
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B. 2-r3-fi > henylmethoxvbhenyn-N-r(4-fluoro-2-metfaYn pheny l! acetamide 

The title compound was prepared as described in Example 34.C using 2- 
(3-hydroxyphenyl)-N-[(4.fluoro-2-methyl) phenyl]acetamide (4 g,. 15.4 mmol) to 
provide the title compound (4.4 g, 82% yield): ES-MS (m/z) 350 [M+H] + . 
5 c. f2.f3.ffhenvlmetooxvtohenynetovm4-fl^ 

The title compound was prepared as described in Example 34.D using 2- 
[3Kphenylmcmoxy)phenyl]-N.[(4-fluoro-2-memyl)phenylJacetarmde (4.3 g, 12.3 
mmol) to provide the title compound (3.47 g, 84% yield): ES-MS (m/z) 336 [M+Hf. 

D. N-U4-Fluoro-2.methvnphenvn-2-(4-hvdroxvphenyl)-N-f2-(3- 
10 fphenvlmethoxvtohenyll ethyllacetarnide 

The title compound was prepared as described in Example 34.B from {2- 
[3-(phenylmethoxy)phenyl]ethyl}(4.fluoro-2-methylphenyl]amine (1 g, 3 mmol) to 
provide the title compound (0.7 g, 50% yield): ES-MS (m/z) 470 [M+HJ*. 

E. 2-rf4-Fluoro-2-memvl)phenvl>^phenylmeMoxy -l-f4-hvdroxybenzylVl,2,3,4. 
15 tetrahydroisoquinoline 

The title compound was prepared as described in Example 1.D using N- 
{(4-fluoro-2-memyl)phenyl}-2-(4-hydroxyphenyl)-N-[2-{3-(phenylmethoxy) 
phenyl}ethyl]acetamide (0.7 g., 1.5 mmol). Purification by column chromatography 
(Si02, ethylacetate/hexanes, 5:1) provided the title compound (0.124 g, 18% yield): ES- 
20 MS(m/z)454[M+Hf. 

F. 2-ff4-Fluoro-2-methvl)phenyn^-phenylmethoxy-l-{4-f(2 -piperidynethoxyl 
benzvH-1 ,2,3.4-tetrahydroisoquinolinc 

The title compound was prepared as described in Example 3D from 2- 
[(4-fluoro-2-methyl)phenyl]-6-phenylmcthoxy-l -(4-hydroxybenzyl)- 1 ,2,3,4- 
25 tetrahydroisoquinoline (0. 124 g, 0.27 mmol) to provide the title compound (0.12 g, 80% 
yield): ES-MS (m/z) 565 [M+Hf. 

G. 2-f(4-Fluoro-2-memvnphenvn-l-(4-r(2-piperidy l)ethoxvlbenzyU-l,2,3,4- 

The title compound was prepared as described in Example 14.D using 2- 
30 ((4-fluoro-2-methyl]phenylh6-phenylmemoxy-l-{4-[(2-piperidyl)emoxy]benzyl}- 

1,2,3,4-tetrahydroisoquinoline (0.12 g, 0.2 mol) to provide the title compound (0.1 g, 
77% yield): ES-MS (m/z) 475 [M+H]-. 
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Example 36 

Synthesis of i-{4-[(2-P!peridyl)ethoxy]benzyl}-2-I(4- 

TRIFLUOROMETHYL)PHENYL]-U,3,4-TETRAHYDROISOQUINOLIN-6-OL 




5 A. 2^3-HvdroxyphenvlVW-r4.(trifluoromethvnp henvnacetamide 

The title compound was prepared as described in Example 34.B, using 4- 
(trifluoromethyl)aruline (1.61 g, 10.0 mmol) to provide the title compound (2.67 g, 90% 
yield): ES-MS (m/z) 296 [M+Hf. 

B. 2-r3-fl > henYlmethoxv)phenvn-N-r4-(trifluorom ethvl>Dhenvnacetamide 
10 The title compound was prepared as described in Example 34.C, using 2- 

(3-hydroxyphenyl>N-[4-(trifluoromethyl)phenyl]acetamide (2.10 g, 7.11 mmol) to 
provide the title compound (2.104 g, 77% yield): 'H NMR (CDC1,) 7.52 (s, 5H), 7.31- 
7.44 (m, 5H), 7.23 (br, 1H), 6.95 (m, 3H), 5.09 (s, 2H), 3.73 (s, 2H); ES-MS (m/z) 386 
[M+H]*. 

15 C. (2-f3-(Phenvunethoxvlphenvllethyl)f4^triflu oromemYnphenvl1amine 

The title compound was prepared as described in Example 34 D, using 2- 
[3Vhenylmemoxy)phenyl]-N-[4^trifluoromethyl)phenyl]acetamide (2.0 g, 5.19 mmol) 
to provide the title compound (1.745 g, 91% yield): 'H NMR (CDCIj) 7.33-7.45 (m. 
6H), 7.23-7.28 (m, 1H), 6.81-6.88 (m, 3H), 6,59 (d, 2H), 5.06 (s, 2H), 4.00 (t, 1H), 4.42 

20 (m, 2H), 2.89 (t,2H); ES-MS (m/z) 372 [M+HT. 

D. 6-fPhenvlmethoxY)-l-<4-rf2-piper idvnethoxvlbenzvn-2-[4- 
(trifluoromethyl)ph en Yn-1.2.3.4-te trahvdroisoquinoline 

The Utle compound was prepared as described in Example 34.E, using 
{2-[3-(phenylmethoxy)phenyl]ethyl)[4-(trifluoromethyl)phenyl]amine (0.55 g, 1.48 
25 mmol) to provide the title compound (0.317 g, 36% yield): 'H NMR (CDC1,) 7.40-7.45 
(m, 6H), 6.71-6.88 (m. 9H), 6.63 (dd. 1H), 5.04 (s, 2H), 4.83 (t, 1H), 4.83 (m, 3H), 3.60 
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(ro, 1H), 3.49 (ra, 1H), 3.13 (dd, 1H), 2.91 (m, 1H), 2.74 (ra and t, 3H), 2.51 (m, 4H), 
1.61 (m, 4H), 1.45 (m, 2H); ES-MS (m/z) 601 fM+H] + . 

E. lW4-rf2-Piperi<Wl)etfaoxvlben2Y»-2-r4^triflwromethyltohenvll-U3 
tetrahydroisoouinolin-6-ol 
5 The title compound was prepared as described in Example 14.D, using 6- 

(phenylmetboxy)-] - {4-[(2-piperidyI)ethoxy]benzyl}-2-[4Ktrifluoromethyl)pheayl]- 
U,3,4-tetrahydroisoquinoline (0.30 g, 0.5 mmol) to provide the title compound (0.231 
g, 91% yield): 'H NMR (CDCJj) 7.45 (d, 2H), 6.81 (m, 4H), 6.51-6.73 (m, 6H), 4.79 
(dd, 1H), 4.08 (t, 2H), 3.56 (m, 1H), 3.43 (m, 1H), 3.09 (dd, 1H), 2.77-2.94 (m, 4H), 
10 2.66 (ro, 1H), 2.61 (m, 4H), 1.64 (m, 4H), 1.46 (m, 2H); ES-MS (m/z) 511 [M+H]*. 

Example 37 

Synthesis of 2-(4-Chlorophenyl)-1-benzyl-1 ,2,3,4- 
tetrahydroisoqujnolin-6-ol 




15 A. 3-f2-r(4-Chlorophgnyl)aminolethyl)phenol 

The title compound was prepared as described in Example 34.D, using 
N-(4-chlorophenyl)-2-(3-hydroxyp,henyl)acetamide (2.0 g, 7.64 mmol) to provide the 
title compound (1.569 g, 83% yield):'H NMR (CDClj) 7.19 (dd, 1H), 7.10-7.14 (m, 
2H), 6.78 (ra, 1H), 6.69-6.73 (m, 2H), 6.50-6.55 (in, 2H), 3.66 (br, 1H), 3.36 (t, 2H), 

20 2.86 (t, 2H), 2.05 (s. 1H); ES-MS (ra/z) 248 [M+Hr\ 

B. 2-f4-Chl0T0PhenvlV 1 -benzyl-U.3.4-tetrahvdroisoouinolin-6-ol 

To a solution of 3- {2-l(4-chiorophenyl)aromo)ethyl} phenol (0.20 g, 0.8 
mmol) and phenylacetaldehyde (0.194 g, 1.6 mmol) in CH,C1 2 (6 mL) was added 
trifluoroacetic acid (0.148 g, 1.6 mmol). After stirring at room temperature overnight, 

25 the reaction was quenched with saturated sodium bicarbonate and extracted with 
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CH 2 Clj. The organic layer was dried over MgSO«, filtered, and concentrated. The 
residue was purified by chromatography (SiO* 15-30% ethyl acetate/hexane) to provide 
the title compound (0.203 g, 72% yield): *H NMR (CDC1 3 ) 7.19-7.24 (m, 4H), 7.16 (m, 
1H), 7.14 (m, 1H), 6.70 (m. 2H), 6.71 (m, 2H), 6.61 (m, 2H), 6.54 (dd, 1H), 4.77 {t, 
5 1H), 3.58 (dddi 1H), 3.47 (ddd, 1H), 3.17 (dd, 1H), 2.86-2.99 (m, 2H), 2.67 (m, 1H); 
ES-MS (m/z) 350 [M+Hf . 

Example 38 

SYNTHESIS OF 2K3-aUOROPHENYL)-l-{4-{(2-PIPERroYL)ETHOXY]BENZYL}-l,2,3,4- 
TETRAHYDROISOQUINOLIN-6-OL 




10 

A. N-f3-FluorophenvlV-2-(3-hvdroxvDhenvnacetamide 

The title compound was prepared as described in Example 34.B, using 3- 
fluoroaniline (1.1 1 g, 10.0 mmol) to provide the title compound (2.339 g, 95% yield): 
'H NMR (CDC1,) 7.42 (dt, 1H), 7.30 (d, 1H), 7.21 (dd, 1H), 7.12 (br, 1H), 7.02 (dd, 
15 1H), 6.89 (d, 1H), 6.77-6.83 (m, 3H), 5.09 (s, 1H), 3.69 (s, 2H); ES-MS (m/z) 246 
[M+HJ + . 

B. N-(3-FluorophenvlV2-f3-(phenylmethoxv)pheny nacetarnide 

The title compound was prepared as described in Example 34.C, N-(3- 
fluorophenyl)-2-(3-hydroxyphenyl)acetamide (2.20 g, 8.97 mmol) to provide the tide 
20 compound (2.639 g, 88% yield): ES-MS (m/z) 336 rM+Hf. 

C. p-Fluorophenyl) (2-f3-fphenylmethoxv)phenv nethvl> amine 

The title compound was prepared as described in Example 34.D, using 
N-(3-fiuorophenyl)-2-(3-(phenyImethoxy)phenyl]acetamide (2.50 g, 7.45 mmol) to 
provide the title compound (1.441 g, 60% yield): ES-MS (m/z) 322 [M+H] + . 
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D. 2-(3-FluorophenyO-6-(phenylmethoxy). 1- (4-r(2-piperidyl)ethoxyTbenzyl}- 
1 ,2,3,4-tetrahydroisoguinoline 

The title compound was prepared as described in Example 34.E, using 

(3-fluorophenyl){2-[3-(phenylmethoxy)phenyl]ethyl}armne (0.642 g, 2.0 mmol) to 

5 provide the title compound (0.297 g, 27% yield): ES-MS (m/z) 551 [M+Hf. 

E. 2-(3-nuorophenvn-l-f4-r(2-piperidyl)eaoxy1b^rgyl)-U,3,4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 1 4.D, using 2- 
(3-fluorophenyl>6-(phenylraetboxy>l-{4-[(2-piperidyl)ethoxy]benzyl}-l,2,3,4- 
1 0 tetrahydroisoquinoline (0.29 g, 0.53 mmol) to provide the title compound (0. 1 87 g, 77% 
yield): ): 'H NMR (CDCb) 7.18 (dd, 1H), 6.83 (m, 2H). 6.72 (d, 2H), 6.37-6.66 (m, 
7H), 4.72 (dd, 1H), 4.10 (t, 2H). 3.39-3.70 (m, 3H), 3.1 1 (dd, 1H), 2.80-2.92 (ra, 4H), 
2.60-2.70 (m, 4H), 1.66 (m, 4H), 1.48 (m, 2H); ES-MS (m/z) 461 [M+HJ*. 

Example 39 

1 5 Synthesis of 2-(4-Methoxyphewl>1-{4-[(2-pipewdyl)ethoxy]benzyl}-1^,3,4- 
tetrahydroisoqutnoun-6-ol 




A. 2-(3iHydroxyphenylVN-(4-methoxyphenynacetamide 

The title compound was prepared as described in Example 34.B, using p- 
20 anisidine (1.23 g, 10.0 mmol) to provide the title compound (2.307 g, 90% yield): 'H 
NMR (CDCb) 7.32 (d, 1H), 7.30 (s, 1H), 6.98 (br. 1H), 6.94 (d, 1H), 6.81 (m, 5H). 5.14 
(s, 1H), 3.71 (s, 3H), 3.68 (s, 2H); ES-MS (m/z) 258 [M+H] + . . 
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B. N-(4-Methoxvphenvl>-2-f3-<phenvlinethoxv)phenynacetainide 

The title compound was prepared as described in Example 34.C, using 2- 

(3-hydroxyphenyl)-NK4-mewoxyphenyl)acetamide (2.20 g, 8.55 mmol) to provide the 

title compound (2.485 g, 84% yield): ES-MS (ra/z) 348 [M+H]*. 
5 C. (4-Methoxvphenvl) (2-f3-(phenylmethoxy)phenynethyl ) amine 

The title compound was prepared as described in Example 34.D, using 

N-(4-methoxvphenyl)-2-[3-(phenylraethoxy)phenyl3acetamide (2.1 g, 6.04 mmol) to 

provide the title compound (1 .237 g, 61% yield): ES-MS (m/z) 334 [M+H]*. 

D. 2-f4-Memoxyphenvn-6-(phenvlmemoxv)-l-{4-rr2-piperidvnethoxvTbenzyl>- 
10 1 .2.3.4-tetrahvdroisoquinoline 

The title compound was prepared as described in Example 34.E, using 
(4-methoxyphenyl){2-[3-(phenylmethoxy)phenyl]ethyl}amine (0.666 g, 2.0 mmol) to 
provide the title compound (0.3 11 g, 28% yield): ES-MS (m/z) 563 [M+H]*. 

E. 2-(4-Methoxyphenvn-l-(4-f(2-piperidyl)ethoxvTbenzyl)-U.3.4» 
15 tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 1 4.D, using 2- 
(4-methoxyphenyI)-6-(phenylraetboxy)-l-(4-[(2-pipcridyl)emoxy]benzyl}-l,2,3,4- 
tctrahydroisoquinoline (0.3 1 g, 0.55 mmol) to provide the title compound (0.238 g, 92% 
yield): ): 'H NMR (CDClj) 6.81-6.89 (m, 6H), 6.69 (m, 2H), 6.61 (m, 2H), 6.51 (m, 
20 2H), 4.64 (t, IH),4.15 (t, 2H), 3.75 (s, 3H), 3.39-3.56 (m, 4H), 3.01-3.13 (t and m, 3H), 
2.81 (m, 4H), 2.62 (m, 1H), 1.74 (m, 4H), 1.52 (in, 2H); ES-MS (m/z) 473 [M+H]*. 
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EXAMPLE 40 

SY>mffiSISOF2K4-FLUOROPHEm>6-METHOXY-l-{3-METHYL-4-[(2- 
PIPERIDyL)ETHOXY]BENZYL} -1 ,2,3,4-TETRAHYDROISOQUINOUNE 




5 . A. 4-Hydroxy-3-memyl-phenylacetic add 

To a solution of 3-methyl-4-methoxyphenylacetic acid (2.3 g., 12.8 
mmol) in anh CH 2 C1 2 , cooled to 0°C, was added 15 ml of a solution of BBr 3 (1.0 M in 
CHjCb) via syringe. After addition was complete, the reaction was allowed to warm to 
room temperature and then quenched with 5 ml water. The CHjClj was removed and 
10 the residue was extracted with ethyl acetate. The organic layer was dried over MgS0 4 , 
filtered and concentrated to yield the title compound (1.58 g, 75% yield): ES-MS (m/z) 
167 [M+Hf. 

B. N-(4-FluorophenyD-2-(4-hydroxy-3-methylphenyn-N-f2.f3- 
methoxyphroyflethyl} acetamide 

15 The title compound was prepared as described in Example 34.B using 4- 

hydroxy-3-methylphenylacetic acid (1.5 g, 9 mmol) to provide the title compound (2 g, 
84% yield): ES-MS (m/z) 394 [M+Hf. 

C. 2-(4-FluorophenyD-l-(4-hydroxy-3-methylbenzyl)-6-methoxy-l,2,3,4- 
tetrahydroisoqumoline 

20 The title compound was prepared as described in Example 34.E using N- 

(4-fluorophenyl)-2-(4-hydroxy-3-methyIphenyl)-N-(2-[3- 

methoxyphenyl)ethyl}acetamide (2 g, 6 mmol) to provide the title compound (0.4 g, 
18% yield): ES-MS (m/z) 378 [M+Hf. 
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D. 2^4-Fluoropheny1>-6-methoxy-I-f3-methyl-4-f(2-piperidynethoxylbenzyl)- 
1 .2.3,4-tetrahydToisoquuioHne 

The title compound was prepared as described in Example 3.D using 2- 

(4-fluorophenyl>l-(4-hydroxy-3-meihylbenzyl)-6-methoxy-l, 2,3,4-tetrahydro- 

5 isoquinoline (0.4 g, 1 mmol) to provide the title compound (0.515 g, 99% yield): ES- 

MS(rn/z)489(M+Hf. 

• Example 41 

synthesis of 2-(4-fluorophenyl)-l-{3-methyl-4-[(2-piperrdyl)ethoxy]benzyl}- 

l,2,3,4-TETRAHYDRO!SOQUINOLrN-6-OL 



tetrahydroisoquinoline (0.5 g, 1 mmol) to provide the title compound (0.14 g, 30% 
yield): ES-MS (m/z) 475 (M+Hf . 




10 



The title compound was prepared as described in Example 2 using 2-(4- 
fluorophenyl^e-methoxy-l^S-methyl^ICJ-piperidyl^thoxyJbenzyl}-!^^^- 
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Example 42 

SYNTHESIS OF 2^2-PHENYLETHYL)-1.{4.[2-PIPERIDYL)ETH0XY]BENZYL}-1 ,2,3,4- 
TETRAHYDROJSOQUINOLIN-6-OL 




5 A. 2-f3-(PhenyImethoxy)phenynethytainine 

A solution of 3-benzyIoxyphenylacetonitrile (11.50 g; 51.50 mmol) in 
100 mL of THF at 0'C was treated with LiAlHj (3.90 g, 103 mmol) in several portions 
over 20 minutes, The reaction mixture was wanned to room temperature and stirred for 
30 minutes then it was heated at reflux for 6 h. The suspension was cooled to room 

10 temperature and quenched by the slow addition of Na 2 S(VlOH20 (25 g). The resulting 
mixture was diluted with 200 mL of CrfcCIj. The organic layer was separated and the 
remaining salt was rinsed with additional CH 2 CIj (2 x 50 mL). The combined organic 
layers were dried over MgSQf, concentrated, and purified by column chromatography 
(SiOj, hexanes/ethyl acetate, 2:1) to provide the title compound (5.85 g, 51% yield): 

15 ES-MS(m/z)228[M+Hj + . 

B. 6-M'emoxy-2-(2-phenvlethyl)-l-r4-(phenvlmethoxv)benzyl1-U3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.C, using 2- 

[3-(phenylmethoxy)phenyl]ethylamine (6.4 g, 1,11 mmol) to yield the title compound 

20 (0.39 g, 76% yield). 

C. 6-Memoxy-2^2-pheny|emyl)-2-(4-hycjoxyphenyn-1.2.3.4- 
tetiahydroisoquinoline 

A solution of 6-methoxy'2-(2-phenylethyI)«l-[4- 

(phenylmethoxyjbenzyll-l^^^-tctrahydroisoquinoline (0.3 g; 0.67 mol) in a 1:1 

25 mixture of THF and ethanol was placed under a nitrogen atmosphere. To the flask was 

added the palladium (10% wt. on activated carbon, 0.100 g). The flask was evacuated, 
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and the mixture placed under a hydrogen atmosphere. After stirring for five hours the 
reaction was filtered through celite then concentrated to yield the title compound (0.05 
g, 20% yield): ES-MS (m/z) 374 (M+Hf . 

D. 2-(2-Phenylethyl)-l-(4.f(2-piperidyl)ethoxy1benzyU-U.3.4- 
5 tetrahyoVoi8oquinolin-6-ol 

WSletboxy-Z-(2-phCTylethyl)-l {l4-(2-piperidylewoxy)phenyl)metbyl} - 

1 ,2^,4- tetrahydroisoquino line was prepared as described in Example 14.E, using 6- 

methoxy-2-(2-phenylethyl)-2-(4-hydroxyphenyl> 1 ^,3,4-tetrabydroisoquinoline (0.05g, 

0. 13 mmol). The title compound was prepared as described in Example 14.F, using 6- 

10 methoxy-2-(2-phenylethyl)-l {[^-piperidylethoxy^henylhnethyl}-!^.^^- 

tetrahydroisoquinoUne (0.068 g, 0.14 mmol) to yield the title compound (0.015 g, 

22.8% yield): 'H NMR (CDCIj) 6.4-7.3 (m, 12H), 4-4.2 (m, IH), 2.7-2.9 (m, 10H), 2.4- 

2.7 (m, 6H), 1.5-1.7 (m, IH), 1.4-1.5 (m, 2H), 1.2 (m, 2H). 

Example 43 

1 5 Synthesis of 2-(4-CHLOROPHEhrrx)-l-{4-[(2-PiPERiDYL)ETHOXY]BENzyL}-U,3,4- 

TETRAHYDROISOQUINOLIN-6-OL 




A. N-(4-Chlorophenyl>2-(3-hydroxyphenyl)acetamide 

The title compound was prepared as described in Example 34.B, using 4- 
20 chlproaniline (1.28 g, 10.0 mmol) to provide the title compound (2.361 g, 90% yield): 
ES-MS (m/z) 262 [M+H] + . 

B. N»(4-Chlorophenyl)-2-r3-(phenylmethoxy)phenYl]acetamidc 

• The title compound was prepared as described in Example 34.C, using 
N-(4-chlorophenyl)-2-(3-hydroxyphenyl)acetamide (2.36 g, 9.0 mmol) to provide the 
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title compound (2.517 g, 80% yield): *H NMR (CDClj) 7.30-7.44 (m, 7H), 7.24 (m, 
3H), 7.04 (br, 1H), 6.93 (ra, 3H), 5.09 (s, 2H), 3.70 (s, 2H); ES-MS (m/z) 352 [M+HJ*. 

C. (4-ChIorophenvn {2-f 3-(phenylmethoxy)phenynethyU amine 

The title compound was prepared as described in Example 34.D, using 
5 N^4<hlorophenyl)-2-[3-(phenylmemoxy)phenyl]acetaroide (1.8 g, 5.1 mmol) to 
provide the title compound (1.251 g, 73% yield): ES-MS (m/z) 338 [M+H] + . 

D. 2-f4-ChlorophenvlV6-fphenylmethoxyVl-(4-rr2-piperidvnemoxylbenzv»- 
1 ,13.4-tetrahvdroisoquinoline 

The title compound was prepared as described in Example 34.E, using 
10 (4-chlorophenyl){2-(3-(phenylmethoxy)phenyl]ethyl)amine (0.60 g, 1.78 raraol) to 
provide the title compound (0.283 g, 28% yield): 'H NMR (CDC1 3 ) 7.32-7.44 (m, 5H), 
7.15 (d, 2H), 6.87 (d, 2H), 6.69-6.77 (ra, 7H), 5.02 (s. 2H), 4.73 (t, 1H), 4.07 (t, 2H), 
3.56 (m, 1H), 3.45 (m, 1H), 3.10 (dd, 1H), 2.91 (m, 2H), 2.76 (t, 2H), 2.74 (m. 1H), 
2.51 (m, 4H), 1.61 (m, 4H), 1.46 (m, 2H); ES-MS (ra/z) 567 [M+Hf. 
15 E. 2-f4-Chlorophenyn-l-(4-f(2-piperidyl)ethoxvlbenzvll-1.2,3,4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 14.D, using 2- 
(4-chloropbenyl)-6^(phenytaeu^ 

tetrahydroisoquinoline (0.27 g, 0.47 mmol) to provide the title compound (0.98 g, 41% 
20 yield): ): 'H NMR (CDClj) 7.18 (dd, 1H), 6.83 (m^ 2H), 6.72 (d, 2H), 6.37-6.66 (m, 
7H), 4.70 (t, 1H), 4.32 (t, 2H), 3.72 (m, 3H), 3.42-3.60 (m, 2KQ, 2.80-2.92 (m, 3H), 
2.77-2.87 (m, 3H), 2.65 (m, 1H), 1.87-2.05 (m, 6H); ES-MS (m/z) 477 [M+H]\ 
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Example 44 

synthesis of 2-(3,4-dlchlorophenyl)-l-{4-t(2-piperidyl)ethoxy3benzyl}-l^,3,4- 
tetrahydroisoquinoun-6-ol 




5 A. N-f3,4-PicMorophenyl)-2-(3-hydroxyphenyI)acetamide 

To a solution of 3-hydroxypbenyl acetic acid (5.0 g, 0.03 mol) in DMF 
(50m!) was added 1-hydroxybenzotriazole hydrate (4.86 g, 0.03 mol) and l-[3- 
(dimethylanuno)propyl]-3-ethylcarbodiimide hydrochloride (6.9 g, 0.036mol). To the 
flask was added 3,4-dlchloroaniline (4.86 g, 0.03 mol). The reaction was allowed to stir 
10 overnight. Solvent was removed and the reaction was diluted with ethyl acetate. The 
reaction mixture was washed with IN HCI, 10% sodium carbonate solution, and brine. 
The organic layer was dried over MgSO*. filtered and concentrated to provide the title 
compound (5.5 g, 62% yield): ES-MS (m/z) 296 [M+Hf . 

B. N-(3.4-Dichlorophenvl)-2-13-(phenvlmethoxv)phenynacetamide 

15 To a solution of NK3,4-dichlorophenyl)-2^3-hydroxyphenyl)acetamide 

(5.5 g, 0.019 mol) in DMF (25 ml) was added potassium carbonate powder (3.93 g, 
0.028 mol). To the flask was added benzyl bromide (2.37 ml, 0.02 1 mol). The reaction 
was allowed to stir overnight. Solvent was removed and the reaction was diluted with 
ethyl acetate. The organic layer was washed with water, dried over MgSO* filtered and 

20 concentrated. The crude product was triturated with ether and hexanes to provide the 
title compound (4.65 g. 64% yield): ES-MS (m/z) 386 [M+H] + . 

C. (3.4-Pichlorophenvn f2^3>(phenylmethoxy)phenyl1emyn amine 

To a solution of N-(3,4-dichlorophenyl)-2-{3- 
(phenylmethoxy)phenyljacetamide (4.5 g, 0.012 mol) in THF (20 ml) on ice was added 
25 the borane-tetrahydrofuran complex (15 ml, 0.023 mol). The reaction was allowed to 



96 



WO 00/55137 



PCT/USOO/07109 



reflux at 80°C for six hours. The reduction reaction was placed on ice, acidified using 4 
N HC1, then stirred for twenty minutes. The reaction was then basified with an aqueous 
solution of potassium hydroxide. The reaction was diluted with water and extracted 
with ethyl acetate. The organic layer was washed with brine, dried over MgS04, 
5 filtered and concentrated to provide the title compound (4.3 g, 99% yield): ES-MS 
(rn/z)372rM+H]\ 

D. N-f3.4-IMchlorophenvlV2-f4-hvdroxyphenyl)-N-{2-r3. 
(phenybnethoxvbhenyllethyl \ acetamide 

To a solution of (3,4-dichlorophenyl){2-[3- 
10 (phenylmethoxy)phenyl]ethyI}amine (4.32 g, 0.01 1 mol) in chlorobenzene (40 ml) was 
added 4-hydroxy phenyl acetic acid (2.43 g, 0.014 mol), followed by phosphorus 
trichloride (5 ml, 0.005 mol). The reaction was allowed to reflux at 135 °C overnight. 
Solvent was removed and the reaction was basified with 10 % sodium hydroxide 
solution. The reaction was diluted with ethyl acetate and water. The organic was 
15 washed with brine, dried with MgSO* filtered, and concentrated to provide the title 
compound (5.5 g, 99% yield): ES-MS (m/z) 506 [M+Hf . 

E. 2-(3.4-Dichlorophenyl)-H4-hyd^xyb^nzyl)-6-(phenylmemoxy)-1^3.4- 
tetrahydroisoquinoline 

To a solution of N-(3,4-dichloropheny])-2-(4-hydroxyphenyl)-N-{2-[3- 
20 (phenylmethoxy)phenyl]ethyl}acetamide (7.6 g,.015 mol) in acetonitrile (30 ml) was 
added phosphorus oxychloride (4.19 ml, 0.045 mol). The reaction was allowed to 
reflux at 80°C for 6 hours. Solvent was removed and the reaction was placed on ice. 
To the flask was added ice and water. The reaction was extracted with ethyl acetate. 
The organic layer was washed with brine, dried over MgSO<, filtered, concentrated, and 
25 then dissolved in methanol. To the flask was added small aliquots of sodium 
borohydride (1.02 g, 0.027 mol). The reaction was allowed to stir overnight. The 
solvent was removed and the reaction was diluted with dichloromethane and water. The 
organic layer was separated and the aqueous layer was extracted with additional 
dichloromethane. The organic layers were combined, washed with brine, dried over 
30 MgSQi, filtered and concentrated to provide the title compound (0.5 g, 6.8% yield): ES- 
MS (m/z) 490 [M+Hf. 
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F. 2^3.4-DichlorophenylWphenylmethoxy)-l-{4-f2-piperidyl)ethoxylbenzyl)- 
1^,3,4-tetrahvdrotsoquuioluie 

To a solution of 2-(3,4-dichIorophenyl)-l-(4-hydroxybenzyl)-6- 

(phenylmethoxy)-U3,4-tetrahydroisoquino!ine (0.5 g, 0.001 mol) in DMF (3ml) was 

5 added potassium carbonate (0.2 g, 0.001 5 mol). The reaction was allowed to stir for 
twenty minutes. To the flask was added l-(2-cbloroethyl)piperidine 
roonohyrdochloride (0.22 g, 0.0012 mol) The reaction was allowed to stir at 80°C 
overnight. Solvent was removed. The reaction was diluted with ethyl acetate and 
water. The aqueous layer was extracted with ethyl acetate. The organic layers were 

10 combined, washed with brine, dried over MgS04, filtered and concentrated to yield the 
title compound (0.42 g, 70% yield): ES-MS (m/z) 601 [M+Hf. 

G. 2-(3.4-DichloroohenvlVl-(4~r(2-piperidvl)ethoxyTbenzyn-U.3,4- 
tetrahydroisoQuinohn-6-ol 

A solution of 2-(3,4-dichIorophenyl)-6-(phenylmethoxy)-l-{4-[(2- 
15 piperidyl)ethoxy]benzyl}-l,2,3,4-tetrahydroisoquinoUne (0.380 g, 0.63 mmol) was 
placed under a nitrogen atmosphere and dissolved in ethyl acetate (5 ml). The flask was 
evacuated and flushed with nitrogen. To the flask was added palladium (10% wt. on 
activated carbon, 0.190 g). The flask was flushed and evacuated with nitrogen followed 
by hydrogen. The reaction was allowed to stir under the hydrogen atmosphere at room 
20 temperature for 5 hours. The reaction mixture was filtered through celite and 
concentrated. The product was purified by preparative HLPC (C-18 column, 10-100% 
acetonitrile/water with 0.1% trifluoroacetic acid) to provide the'fitle compound (0.010 
g, 3% yield). 'H NMR (CDClj) 6.7-7.2 (m, 10H), 4.7 (t. 1H), 4.2-4.4 (m, 2H), 3.6-4.0 
(m, 4H), 3.3-3.6 (m, 3H), 3.0-3.1 (m, 1H), 2.7-2.9 (ro, 3H), 2.6-2.7 (m, 1H), 1.8-2.1 (m, 
25 4H), 1 .4 (m, 2H); ES-MS (m/z) 5 1 1 [M+H]*. 
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EXAMPLE 45 

Synthesis of 2-(4-FLUOROPHENYL)-l-{4-t(2w 

. TETRAHYDROlSOQUINOLIN-6-OL 




A. N>f4-Fiuorophenvl)-3-f4-hvdroxvphenvlVN-f2-f3. 
(phenvlmethoxy)phenynetfayUpropanainide 

The title compound was prepared as described in Example 44.D using 

(4-fluorophenyl){2-[3-(phenylmethoxy)phenyl]ethyl}amme (1.4 g, 4.36 mmol) and 3- 

(4-hydroxyphenyl)propanoic acid (1.01 g, 6.11 mmol) to provide the title compound 

(1.82 g, 89% yield): ES-MS (m/z) 470 [M+H] + . 

B. 2-(4-Fluorophenvn- 1 -(4-hvdroxvphenetfaYn-6-phenvlmethoxy-U,3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 14.B using N- 
(4-fluorophenyl)-3-(4-hydroxyphenyl)-N-{2-[3-(phenylmethoxy)phenyl)etbyl}. 
propanamide (1.81 g, 3.85 mmol) to provide the title compound (0.78 g, 45% yield): 
ES-MS(ra/z)454[M+H]*. 

C. . 2-(4-Fluorophenvl)^-phenyhnethoxy--l--(4-r(2-piperidynethoxy1phenethyl}- 

1 .2.3.4-tetrahydroisoquinoline 

The title compound wbs prepared as described in Example 3-D using 2- 
(4-fluorophenyl)-l-(4-hy<toxyphenewy^ 

isoquinoline (0.76 g, 1.67 mmol) to provide the title compound (0.50 g, 53% yield: ES- 
MS(m/z)565[M+Hf. 
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D. 2.(4.FluorophenvlVl»{4-K2-DiDeridvl)gthoxvlphenethvU-lZ3,4- 
tetrahvdroisoquinolin-6-ol 

The title compound was prepared as described in Example 14.D using 2- 
(4-fluon^henyI)^phenylmemoxy4-{4-[(2-piperidy0emoxy]pheneftyl}-l,2 I 3,4- 
5 tetrahydroisoquinoline (0.50 g, 0.89 mmol) to provide the title compound (0.172 g, 41% 
yield: ES-MS (m/z) 475 [M+H]*. 

• EXAMPLE 46 

Synthesis of 2-(4-FLUOROPHENYL)-l-{4-(N-ACETyL)BENZYL}-U^,4- 

TETRAHYDROISOQUINOLIN-6-OL 




A. 2^FluorophenvlVfr-phenvlmemoxv-144-am inobenzvll-U.3,4- 
tetrahvdroisoquinoline 

A solution of 2-(4-fiuorophenylH-pheny!methoxy-l-{4-nitrobenzyI}- 
1,2,3,4-tettahydroisoquinoline (3g, 6.4 mmo!) and SnCl 2 -H 2 0 (7.2 g, 32 mmol) in DMF 
15 was stiired at room temperature overnight. The solvent was removed and the residue 
was treated with ethyl acetate (200ml) and water (200 ml). The organic layer was dried 
over MgSOj, filtered and concentrated to provide the title compound (2.8 g, 100% 
yield): ES-MS (m/z) 439 [M+H] + . 

B. 2^4-HuorophenvlV^pheiiylmemoxv-l-r4^-acetvnbeii zvll-1.2J.4-tetrahvdro 
20 isoquinol'ine 

A solution of 2-(4-fluorophenyl)-6-phenylmethoxy-l-{4-aminobenzyl}- 
1,2,3,4-tetrahydroisoquinoline (0.56 g, 1.3 mmol), Ac 2 0 (3 ml) and pyridine (2.6 ml) 
were stirred at room temperature for 3 hours. The solvents were removed and the 
residue treated with water and ethyl acetate. The organic layer was dried over MgSO,, 
25 filtered, concentrated and purified by column chromatography (SiOj, ethyl acetate 
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:hexanes, 2:3) to provide the title compound (0.39 g, 62% yield): ES-MS (m/z) 481 
[M+Hf. 

C. 2-f4-FluorophenvlVl-(4^-acetvnbenzyl>-1.23,4-teti^vdroisoquinolin^l 
The title compound was prepared as described in Example 14.D using 2- 
5 (4-fluoropnenyl)-6-phenylmethoxy-l.{4-(N-acetyl)benzyl}-l,23,4- 

tetrahydroisoquinoline (0.39 g., 0.8 mmol) to provide the title compound (0.28 g, 88% 
yield): ES-MS (m/z) 390 [M+H]*. . 

Example 47 

Synthesis 0F2-(4-FLU0ROPHEhrYL)-H4-[2-(l-MBTHYL(2- 

10 piPEPJDYL))ETHOXY]BENZYL)-l f 2,3,4-TrrRAHYDR01SOQUmOLIN-6-OL 




A. N-(4-FlaorophenvlV2-f3-hvdroxvDhenvl)acetamide 

The title compound was prepared as described in Example 44.A, using 3- 
hydroxypbenyl acetic acid (80 g, 0.52 mol) and 4-fluoroaniline (49.3 ml, 0.52 mol) to 
1 5 provide the title compound (1 13 g, 89% yield): ES-MS (m/z) 246 {M+H]\ 

B. N-f4-Fluorophenvl>2-r3-(phenylmemoxy)phenyl1acetainide 

The title compound was prepared as described in Example 44.B, using 
N-(4-fluorophenyl)-2-(3-hydroxyphenyl)acetamide (335 g, 1 .36 mol) to provide the title 
compound (345 g, 75% yield): ES-MS (m/z) 336 [M+H]*. 
20 C. ( 4-Fluorophenvl) f 2-f3-(phenylmethoxy)phenvnethyn amine 

The title compound was prepared as described in Example 44.C, using 
N-(4-nuorophenyl)-2-(3^phenylmethoxy)phenyl)acetamide (73.65 g, 0.22 mol) to 
provide the title compound (70.38 g. 99% yield): ES-MS (m/z) 322 [M+H]*. 



101 



WO 00/55137 



PCT/USOO/07109 



D. N-r4-FIuorophenvl>-2-(4-bydroxYphenyn-N-(2-r3- 
fphenvlinethoxvbhenynethvU acetamide 

The title compound was prepared as described in Example 44.D, using 

(4-fluorophenyI){2-[3-(phenylmethoxy)phenyl]ethyl}araine (62 g, 0.19 mol) to provide 

5 the title compound (86 g, 99% yield): ES-MS (m/z) 456 [M+H]*. 

E. 2-f4-FluorOThenvl)»H4-hydroxybenzyI)-6-(phenylmethoxy)-1.23.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 44.E, using 
N-(4-Huorophenyl)-2-(4-hydroxyphenyl>N-{2-[3- 
10 (phenylmethoxy)phenyl]ethyl}acetamide (86.45 g, 0.19 mol) to yield the title 
compound (22 g, 26% yield): ES-MS (m/z) 440 [M+Hf. 

F. 2-f4-FluorophenvlVl-C4-r2-(l.methyl(2-piperidyn)ethoxy1benzyl)-6- 
(phCTylmemoxyVl,2.3.4-tetrahydroisoquinoline 

To a solution of 2-(4-fluorophenyl)-l.(4-hydroxybenzyl)-6- 

15 (phenylmemoxy)-l^,3AtetrahydroisoquinoHne (0.500 g, 1.14 mmol) in DMF (5 ml) 

was added potassium carbonate (0.236 g, 1 .7 mmol) and the resulting mixture allowed 

to stir for twenty minutes. To the reaction mixture, was added 2-{2-chloroethyl)-N- 

methyl piperidine (0.271 g, 1.37 mmol). The reaction was allowed to stir overnight. 

The reaction was diluted with water and extracted with ethyl acetate. The organic layer 

20 was washed with brine, dried over MgSOi, filtered, and concentrated. The product was 

purified by radial chromatography (100% CH 2 C1 2 , then CH 2 Cl 2 /MeOH, 95:5) to yield 

the title compound (0.043 g, 7% yield): ES-MS (m/z) 565 [M+H]*. 

G. 2-f4-Fluorophenvn-l-(4-r2-(l-methyl(2-piperidvniethoxyTbenzYn-U.3,4- 
tetrahydroisoqumoIin-6-ol 

25 The title compound was prepared as described in Example 44.G, using 2- 

(4-fluorophenyl)-l-(4-[2-(l-memyK2-piperidyO)ethoxy)benzyl)-6-(phenybnethoxy). 
1,2,3,4-tetrahydroisoquinoline (0.043 g, 0.076 mmol). The product was purified by 
radial chromatography (100% CH 2 CI 2 , then CH 2 Cl 2 /MeOH, 95:5) to yield the title 
compound (6.005 g, 14 % yield): ES-MS (m/z) 475 [M+H]*. 
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Example 48 

Synthesis of 2-<4-Fluorophenyl)-i-{2-[(2-pfperidyi.)ethoxy]benzyl}-1,2^,4- 
tetrahydroisoquinolin-6-ol 




5 A. N-(2-f3-MethoxvphenvI)ethvl)-N-(4-iluorophenvl)-2.(2- 
(phenvlmethoxy)phenyl ) acctamide 

The title compound was prepared as described in Example 3.A using 2- 
benzyloxyphenylacetyl chloride (2.44 g, 10 mmol) to yield the title compound (4.44 g, 
94% yield): ES-MS (m/z) 470[M+Hf . 

10 B. 1 -r2'(PhenyImethoxv)benzyn-6-memoxv-2-fluorophenyl- 1 .2,3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 1.D using N- 
[2-(3-methoxyphenyl)ethyl]-N-(4-fluorophenyl)-2-{2- 

(phenylmetrioxy)phenyl}acetamide (4.4 g, 9.4 mmol) to provide the title compound (1.8 
15 g, 42% yield): ES-MS (m/z) 454 [M+H]*. . 

C. 6-Memoxy-2-fluorophenyl-l-(2-hydroxyberizyl)-U,3,4-tetrahvdroiso^ 

The title compound was prepared as described in Example 3.C using 1- 
[2-(phenyJmewoxy)berizyi]-6-methoxy-2^ 

(1.8* 4 mmol) to yield the title compound (1.37 g, 95% yield): ES-MS (m/z) 364 
20 [M+Hf. 

D. 6-Methoxy-2-fluonmhenvl-l-(2-r(2-piperidvnethoxv1benzyn.U.3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 3.D using 6- 
memoxy-2-fluorophenyl-l-(2-hydroxybenzyl)-l,2,3 I 4-tetrBhydroisoquinoline (1 .37g, 
25 3.7 mmol) to provide the title compound (1 ,7g, 95% yield): ES-MS (m/z) 475 [M+HJ* . 
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E. 2-(4-Fluorophenyl)-l - (2-r(2-piperidy3)ethoxy1benzyl }-l .2.3.4- 

The title compound was prepared as described in Example 2 using 6- 
methoxy-2-fluorophenyl-l-{2-[(2-piperidyl)ethoxy]benzyl}-l,2,3,4- 
5 tetrahydroisoquinoline (1.7g, 3.5 mmol) to provide the title compound (0.112 g, 7% 
yield): ES-MS (m/z) 460[M+HJ*. 

Example 49 

synthesis of 2-(4-fluorophenyl)-l-{4-(2-piperldylacetamide)benzyl} : l,2,3,4- 

TETRAHYDROISOQUINOLIN-6-OL 




A. 2-(4-Fluorophenyl)-6-phenylroethoxy- 1 - (4-(2-Bromoacetamide)benzyl)- 
1 l 2 1 3 p 4-tetrahydroisoquinoline 

A solution of 2-(4-fluorophenyl)-6-phenylmethoxy-l-{4-aminobenzyl}- 
1,2,3,4-tetrahydroisoquinoline (0.6Sg, 1.5 mmol), bromoacetylbromide (0.33g, 
15 1.65mmol) and trielthylamine (0.17 g, 1.65 mmol) in anh THF was stirred at room 
temperature overnight. Excess reagent was quenched by addition of water, and the 
reaction extracted with CHjClj. The organic # layer was dried over MgS0 4 and 
concentrated to yield the title compound (0.83 g, 99% yield): ES-MS (m/z) 559/561 
[M+H] + . 

20 B. 2-(4-Fluorophenyl)-6-phenylmethoxy-l-f4-(2-p»peridylacetamide)benzyn- 
1 .2,3.4-tetrahydroisoquinoline 

A mixture of 2-(4-fluorophenyl)-6-phenylmethoxy-l-[4-(2- 
bromoacetamide)benzyl]-l,2,3,4-tetrahydroisbquinoline (0.83 g, 1.5 mmol ), piperidine 
(0.133g, 1.6 mmol) and K2CO3 (0.25 g, 1.8 mmol) in CH 2 Ch was stirred at room 
25 temperature overnight. The reaction mixture was concentrated and purified by column 
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chromatography (SiO* CH 2 Cl 2 /MeOH, 12:1) to provide the title compound (0.2 g. 24% 

yield): ES-MS (m/z) 564 [M+H]*. 

C. 2^4-FluorophCTvlVl-(4-(2-pip^ 
quinolin-6-ol 

5 The title compound was prepared as described in Example 3.D using 2- 

(4-fluorophenyl>6-phenylmeraoxy-H4-(2-pi^ 

tetrahydroisoquinoline (0.05 g, 0,09 mmo!) to provide the title compound (0.04 g, 95% 
yield): ES-MS (m/z) 474 [M+H]*. 

Example 50 

10 SYNTHESIS OF2-(4-FLUOROPHENYL)-l-[4-(l-MErHYLPYRROLIDIN-3-YLOXY)BENZVL]- 
1 ,2,3,4-TETR.\HYDROQUINOLIN-6.0L 




A. 2-f4-Fluorophenv1>-l-r4-n-methvlpvrrolid in-3-vloxv)benzvn-6- 
fphenvlmemoxYV1.23.4-tetrahvdroisoauinoline 

15 To a solution of 2-(4-fluorophenyl)-l,-<4-hydroxybenzyJ)-6- 

(phenylmemoxy>U,3,4-tetrahydroisoquinoline (0.450 g, 1.02 mmol) in THF (5 ml) 
was added l-methyl-3-pyrrolidino! {0.22 ml, 2.04 mmol), tri-n-butyl-phosphine (0.5ml, 
2.04 mmol) and 1,1' azodicarbonyl dipiperidine (0.5 g, 2.04 mmol) respectively. 
Dichloromethane (4 ml) was added and the reaction was allowed to stir overnight. The 

20 reaction was diluted with aqueous sodium bicarbonate and extracted with ethyl acetate. 
The organic layer was dried with MgSOj, filtered and concentrated. The product was 
purified by radial chromatography (100% CH 2 C1 2 , then CH 2 Cl 2 /MeOH, 95:5) to yield 
the title compound (0.30 g, 56% yield): ES-MS (m/z) 523 [M+H] + . 
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B. 2-(4-Fluorophenvn- 1 -M 1 -meftylpyrrolidin-3-yioxy)benzyn- 1 .2,3,4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 44.G, using 
(4-fluorophenylHWl-mefoylpyrn>!i^ 

tetrahydroisociuinoline (0.265 g, 0.5. mmol) to provide the title compound (0.005 g, 2% 
yield): 'H NMR (CDClj) 6.7-7.2 (m, 11H), 5.1 (m, IH), 4.9 (m, 1H), 3.7 (m, 2H), 3.0 
(m, 6H), 2.4 (m, 2H), 1 .4-1 .7 (m, 5H); ES-MS (ra/z) 433 [M+Hf. 

Example 51 

Synthesis of 2K4-FLU0R0PHEhm.)-l-[4-(2-piPEiuDyLETHoxY)BENZYL]-6-U,3,4- 

TETRAHYDROISOQUINOLYL MELTHYLSULFONATE 




A. 2-(4>Fluoropheny»-6-(phenylmethbxy)-l-{4-f(2-piperidYnet hoxylbenzyn- 
1^.3,4-tetrahydTpi5oqumoline 

The title compound was prepared using the procedure described in 
Example 44J, using 2-(4-nuorophenyl)-l-(4-hydroxybeiizyl)-6Kphenyimethoxy)- 
1,2,3,4-tetrahydroisoquinoline (15.6 g, 0.036 moj) to provide the<itle compound (8.5 g, 
43% yield): ES-MS (m/z) 551 [M+H]\ 

B. 2-(4-Fluorophenyl)-l-{4-r(2-piperidyl)ethoxylbenzy1)-lZ3,4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared using the procedure described in 
Example . 44.G, using 2-(4-fluoropheny!)-6-(phenylmethoxy)-l-{4-l(2- 
piperidyl)ethoxy]benzyl)-l^^,4-tetrahydroisoquinoline (8.4 g, 0.018 mol) to provide 
the title compound (6.0 g, 87% yield): ES-MS (m/z). 461 [M+Hf- 
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C. 2-f 4-FluorophenylV 1 -f4-<2-piperidylewoxv)benzylT-6- 1 2 3A- 
tetrahvdroisoquinolyl methvlsulfonate 

To a solution containing 2-(4-fluorophenyI)-l-{4-[(2- 
piperidyl)etboxy]ben2yl}-U^Atetrahyo^isoqubioun-6-oI (0.100 g, 0.2 ramol) in 
5 pyridine (0.4 ml) was added methyl sulfonyl chloride (25 ul, 0.32nunol). After stirring 
for five hours, solvent was removed and the reaction was basiiied with aqueous sodium 
bicarbonate solution. The reaction was extracted with dichloromethane and 
concentrated. The product was purified by semipreparative HLPC (C-18 column, 10- 
100% acetonitrile/water with 0.1% trifluoroacetic acid). The acetonitrile was removed 

10 from the HPLC fractions containing the desired product. Ethyl acetate was added and 
the solution neutralized using saturated sodium bicarbonate. The organic layer was 
washed with brine, dried over MgSO* filtered and concentrated to provide the title 
compound (0.0135 g, 13% yield): 'H NMR (CDClj) 6.7-7.1 (m, 11H), 4.78 (1.1H), 4.1 
(t, 3H), 3.45-3.62 (m, 2H), 2.62-3.18 (m, 8H), 2.58 (m, 4H), 1.63 (m, 4H), 1.43 (m, 

1 5 2H); ES-MS (m/z) 539 [M+H]*. 

Example 52 

Synthesis of 2-(2,4-Dichlorophenyl)- 1 - {4-[(2-pipewdyl)ethoxy]benzyl} - 1 ,2,3,4- 
tetrahydroisoqu1nolin-6-ol 




20 A. Phcnvlmethyl2-r3-fphenvlmethoxv)phenvnacetate 

To a solution of 3-hydroxyphenyl acetic acid (5.0 g, 0.03 mol) in DMF 
(25 ml) was added potassium carbonate (12.4 g, 0.09 mol). The reaction was allowed to 
stir for twenty minutes at which time benzyl bromide (8.9 ml, 0.075 mol) was added to 
the flask. The reaction was allowed to stir overnight. Solvent was removed. The 

25 reaction was diluted with water and extracted with ethyl acetate. The organic layer was 
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washed with brine, dried over MgS0 4 , filtered and concentrated to yield the title 
compound (9.9 g, 99% yield): ES-MS (m/z) 243 [M+Hf . 
B. 2-f3-fPhenylmethoxv)phenyl1acetyl chloride 

To a solution of phenylmethyl 2-[3-(phenylmethoxy)phenyl]acetate 
5 (9.97 g, 0.03 mol) in a 5:1 mixture of THF/water was added a solution of lithium 
hydroxide monohydrate (2.5 g, 0.06 mol) in water. The reaction was allowed to stir at 
50 "C for 6 hours and then at room temperature overnight. Solvent was removed and 
the reaction was acidified with 4 N HCl solution while on ice. 2-[3- 
(Phenylmethoxy)phenyl]acetic acid precipitated from the solution and waseollected by 

10 filtration. The 2-[3-(phenylmethoxy)phenyl]acetic acid (7.0 g, 0.03 mol) was dissolved 
in dichloromethane (100 ml) and a small amount of DMF (4 drops) was added. To the 
reaction was added oxalyl chloride (5.23 ml, 0.06 mol). The reaction was allowed to 
stir for 6 hours; and solvents were removed to yield the title compound (7.7 g, 99% 
yield): ES-MS (m/z) 386 [M+H] + . 

15 C, N-f2.4-Dichloropher.yl)-2-r3-fphenylmethoxy)phenyl)acetamide 

To a solution of 2,4-dichloroaniline (2.67 g, 0.0165 mol) in 
dichloromethane (20 ml) was slowly added a solution of 2-[3- 
(phenylmethoxy)phenyl]acetyl chloride (3.84 g, 0.015 mol) in dichloromethane (10 ml). 
After stirring for three hours, triethylamine (2 ml, 0.015 mol) was added to the reaction 

20 and the reaction was allowed to stir overnight. To the reaction was added an aqueous 
solution of sodium bicarbonate. The mixture was extracted with dichloromethane. The 
organic layer was washed with brine, dried over MgSO«, filtered and concentrated. The 
solid was triturated with ether and hexane, then filtered to provide the title compound 
(4.0 g, 70% yield): ES-MS (m/z) 372 [M+Hf. 

25 D. f2 T 4-'DichlorophenvlV2-(4-hvdroxyphenvl>-N-2{2-f3- 
(phenvlmethoxvrohenyllethvl) acetamide 

The title compound was prepared as described in Example 44.D, using 
N-(2,4-dichlorophenyl)-2-[3-(phenylmethoxy)phenyl}acetamjde (4.0 g, 0.01 mol) to 
provide the title compound (3.72 g, 44% yield): ES-MS (m/z) 506 [M+Hj + . 
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E. 2-f 2.4-Dichlorophenvn-l--(4-hvdroxyfaenzyl>-6-(phenyIrnethoxv)-U,3,4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 44.E, using 
(2,4-dichlorophenyl)-2-(4-hydroxyphenyl)-N-2{2-[3- 
5 (phenylmethQxy)phenyl]ethyl}acetaimde (3.5 g, 0.009 mol) to provide the title 
compound (1.0 g, 22% yield): ES-MS (ra/z) 490 [M+Hf . 

F. 2^2.4-Dichlorophenvn^phenvImemoxYVl-(4-f(2^iperidyn ethoxv)berizyn- 
1 ^^.4-tetrahvdroisoquinolipe 

The title compound was prepared as described in Example 44.F, using 2- 
1 0 (2,4-dichlorophenyl)- 1 -(4-hydroxybenzyl)-6-ft)henylmethoxy)- 1 2 ,3,4- 

tetrahydroisoquinoline (0:96 g, 0.002 mol) to provide the title compound (1.2 g, 50 % 
yield): ES-MS (m/z) 601 [M+H] + - 

G. 2-(2.4-DichlcTOPhcnvlVl-f4»r2-piperidvl)ethoxv1benzvU-U3.4- 
tetrahydroisoquinolin-6-ol 

1 5 The title compound was prepared as described in Example 44.G, using 2- 

(2 I 4-dichlorophenylV^(phenylmemoxy)0-{4-((2-piperidyl)ethoxy}benzyt}-U,3,4- 
tetrahydroisoquinoline (0.60 g, 1 mmol) to provide the title compound (0.0083 g, 1.6 % 
yield): 1H NMR (CDC1 3 ) 6.7-7.0 (m, 10H), 4.2 (t, 1H), 4.1 (t, 2H), 3.4-3.7 (m, 2H), 
3.05 (m, 2H), 2.4-2.9 (m, 8H). 1.7 (m, 4H), 1.5 Cm, 2H); ES-MS (m/z) 511 [M+HJ\ 

20 EXAMPLE 53 

Synthesis of 2-(4-Ruorophenyi.)-1-{[4-(2-piperidvl)ethoxy]3enzvl)-6-1,2,3,4- 

TETRAHYDROISOQU1NOLYL AMINOSULFONATE 




To a solution of chlorosulfonyl isocyanate (100 ul, 1.08 mmol) in 
25 toluene (2ml) cooled in a dry ice/acetone bath was added formic acid (40 fil, 1.08 
mmol). The reaction was allowed to stir at room temperature for three hours. The 
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reaction yielded N-(chlorosulfonyl)carbamoyl Formate in a tolulene solution. To a 
solution of 2-(4-fluorophenyi>l-{4-[(2-piperidyl)ethoxy3ben2yl}-l,2,3,4- 
tetrahydroisoquinolin-6-ol (0.100 g, 0.2 mmol) in pyridine was added the N- 
(chlorosulfonyl)carbamoyl fonnate solution in toluene (1.5ml). The reaction was 

5 allowed to stir for three hours. The reaction was treated with an aqueous sodium 
bicarbonate solution and extracted with dichloromethane. The product was purified by 
HPLC (C-18 column, 10-100% acetonitrile/water with 0.1% trifluoroacetic acid) to 
yield the title compound (0.0083 g, 8% yield): IH NMR (CDClj) 6.6-7.2 (m, 1 1H), 2.7- 
3.8 (m, 12H), 5.4 (broad s, 2H), 4.85 (t, IH), 4.3 (m, 2H), 3.4-3.8 (m, 4H), 3.1 (m, 1H), 

10 2.7-3.0 (m, 7H), 1 .9 (m, 4H). 1 .5 (m, 2H); ES-MS (m/z) 540 [M+H] + . 

Example 54 

SYNTHESIS OF 2K2-(4-FLUOROPHENYL)-l-{4-[(2-PIPERn>YL)ETHOXY]8EN2YL}-6- 
1,2,3,4-TETRAHYDROISOQWNOLYLOXY)ACETAMIDE 




15 To a solution of 2-(4-fluorophenyl)-l-{4-[(2-piperidyl)ethoxyJbenzyl}- 

l,2,3,4-tetrahydroisoquinolin-6-ol (0.100 g, 0.2 mmol) in THF (1 ml) and DMF (5 
drops) on ice was added sodium hydride (0.024 g, 0.6 mmol). To the flask was added 
bromoacetamide (0.083 g, 0.6 mmol). While wanning to room temperature the reaction 
was allowed to stir for 6 hours. The reaction was quenched with an aqueous solution of 

20 sodium bicarbonate and extracted with dichloromethane. The organic layer was dried 
over MgSO* filtered and concentrated. . The product was purified by HPI,C as 
described above to yield the title compound (0.005 g, 4.8% yield): ES-MS (m/z) 518 
[M+H] + . 
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SYNTOESlSOFN^CARBAMOYU4ETHYL)"2'^2-(4-FLUOROPHENYL)-l-{4-{(2- 
piferjdyl)ethoxy]benzyl) (6- 1 ,2,3,4-TETRAHYDRO!SOQUINOLYLOXY))ACETAM1DE 



5 To a solution of 2-(4-fluorophenyD-1-{4-[(2-piperidyl)cthoxy]bcnzyl}- 

l,2,3,4-tetrahydroisoquino1in-6-ol (0.100 g, 0.2 mmol) in THF (1ml) and DMF (5 
drops) on ice was added sodium hydride (0.024g, 0.6 mmol). To the flask was added 
bromoacetaroide (0.083 g, 0.6 mmol). While warming to room temperature the reaction 
was allowed to sit for 6 hours. The reaction was quenched with an aqueous solution of 

10 sodium bicarbonate and extracted with dichloromethane. The organic layer was dried 
over MgS0 4 , filtered and concentrated. The product was purified by semipreparative 
HPLC (C-18 column, 10-100% acctonitrile/water with 0.1% trifluoroacetic acid) to 
yield the title compound (0.008 g, 7.0% yield):lH NMR (CDCb) 6.6-7.3 (m, 11H), 6.0 
(broad s, 2H), 5.55 (broad s, 1H), 4.7 (t, 1H), 4.5 (s, 2H), 4.1 (m, 4H), 3.5 (ra, 2H), 3.05 

15 (m, 1H), 2.9 (m, 4H), 2.65 (m, 1H), 2.55 (m, 4H). 1.65 (m, 4H), 1.5 (m, 2H); ES-MS 
(m/z)575[M+H]V 
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Example 56 

Synthesis of 2-Cyclopropanecarbonyl-I-{4-[(2-pjperidyl)ethoxy]benzyl}- 
1 ^,3,4-tbtrahydro!soquinolin-6-ol 



5 A. 2-f4-HvdroxvphenYlVN-(2-r3-rphenvlmethox v^Dhenvllethyl>acetamide 

A solution of 2-[3-(phenylmethoxy)phenyl]efoylamine (2.80 g, 12.3 
mmol), 4-hydroxyphenylacetic acid (2.25 g, 14.8 mmol), N, N-diisopropylethylamine 
(2.79 mL, 16 mmol), and EDCI (3,07 g, 16 mmol) in 20 mL of DMF was stirred at 
room temperature for 10 h. The reaction mixture was poured into 100 mL of water and 
10 the aqueous layer was extracted wim CH;Cb- The organic layer was dried over 
MgSO«, concentrated, and purified by column chromatography (SiOj, hexanes/ethyl 
acetate, 1:1) to provide the title compound (2.50 g, 56% yield): ES-MS, (m/z) 362 
[M+H] + . 

B. U4-Hvdroxyberizvl>-(6-phenvlmethoxvVU.3.4 .tetrahvdroisoouinoline 

15 The title compound was prepared as described in Example 44.E, using 2- 

(4-hydroxyphenyl>N-{2-[3-(phenylmethoxy)phenyl]ethyl}acetamide (3.69 g, 0.01 
mol) to provide the title compound (0.57 g. 17% yield): ES-MS (m/z) 346 [M+H] + . 

C. 2-Cvclopropanecarbonvl-l -(4-hvdroxvbenzvlK6-phenyl methoxvVl .2.3,4- 
tetrahydroisoQuinoline 

20 To a solution of cyclopropane carboxylic acid (56 ul, 0.7 mmol) in DMF 

(0.5 ml) was added H3^imethylarninopropj<l)-3-ethylcarbodiimide hydrochloride 
(0.0997 g, 0.52 mmol) followed by a solution of l-(4-hydroxybenzylV(6- 
phenylmethoxyH,2,3.4-tetrahydroisoquinoline (0.150 g, 0.43 mmol) in DMF (0.5ml). 
The reaction was allowed to stir overnight. Solvent was removed. The reaction was 

25 diluted with ethyl acetate, washed with 1 N HCl, 10% sodium carbonate solution, and 
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brine. The.organic layer was dried over MgS0 4 , filtered and concentrated to yield the 
title compound (0.15 g, 84% yield): ES-MS (m/z) 414 [M+HJ*. 

D. 2-C^clopropanecarbonvl'l«(r4^2-piperidvletfaox vtehenvnm^ 
phenvlmethoxvVl .2.3.4-tetra hvdroisoquinoline 

5 The title compound was prepared as described in Example 44.F, using 2- 

cyc!opropanecarbonyl-l-(4-hydroxybenzyl)^phenylmewoxy-U^,4. 
tetrahydroisoquinoline (0.15 g, 0.36 mmol) to provide the title compound (0.050 g, 27% 
yield): ES-MS (m/z) 525 [M+H]*. 

E. 2-Cvclopropanecarbonvl- 1 - {4.rf2-piperidyl)e thoxvlbenzv'r>-! .2.3.-4- 
10 tetrahvdroisoquinolin-6-ol 

The title compound was prepared as described in Example 44.G, using 2- 
cycIopropanecarbonyl-l-{[4-(2-piperidylercox 

1,2,3,4-tetrahydroisoquinoline (0.050 g, 0.1 mmol) to afford the title compound (0.01 g, 
22% yield): 1H NMR (CDCIj) 6.5-7.0 (m, 7H), .5.5 (ro, 0.5 H) 5.2 (m, 0.5 H) (amide 
15 bond rotamer), 4.5-4.6 (m, 1H), 4.0-4.2 (m, 2H), 3.8-3.9 (m, 0.5H), 3.6-3.7 (m, 
0.5H)(amide bond rotamer), 3.0-3.2 (rn, 2H), 2.5-2.9 (m, 8H), 1.6-1.8 (m, 4H), 1.1-1.4 
(m, 2H), 0.6-1.1 (m, 4H), 0.5-0.6 (m, 0.5H), 0.3-0.4 (m, 0.5H) (amide bond rotamer); 
ES-MS (m/z) 435 [M+H]*. 
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Example 57 



Synthesis of 2-(2-Methylpropanoyl)-1- {4-[(2-piperidyl)ethoxy]benzyl}-i,2,3,4. 



5 A. 2-(2-Methylpropanoyl)-l -{4-hydroxybenzyl)-(6-phenylrnethoxy)- 1 ,2,3.4- 
tetrahydroisoquinoline 

The title compound was prepared as described in Example 56.C, using 
isobuiyric acid (103 nl, 1.12 mmol) and dtisopropylethyl amine (10 ul, 0.4 mol) to 
provide the title compound (0.054 g, 36% yield): ES-MS (m/z) 416 [M+H] + . 

10 B. 2-(2-Methylpropanoyl)>l-{4.r(2.piperidyl)ethoxylbenzyl>-1.2.3.4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Examples 44.F and 

44.G starting with 2-methylpropaiK>yl-l-(4-hydioxybenzyl)-(6-phenybnethoxy)-l^^,4- 

tetrahydroisoquinoline (0.054 g, 0.13 mmol) to provide the title compound: (0.004 g, 

1 5 7% yield): ES-MS (m/z) 437 [M+H] + . 



TETRAHYDROISOQU1NOLIN-6-OL 




114 



WO 00/55137 



PCT/VS00/07109 



Example 58 

Synthesis of 2-Cyclohexanecarbonyl-i - {[4-(2- 
pipewdyletooxy)phe^]methylH 




5 A. 2-Cyclohexanecarbonyl- 1 -(4-hydroxybcnzyQ-6-phenylmethoxy-I ,2,3,4- 
tetrahydroisoquinolinc 

The title compound was prepared as described in Example 56.C, using 

cyclohexane carboxylic acid (0.143 g, 1.12 mmol). The crude product was purified via 

radial chromatography to provide the title compound (0.056 g, 33% yield): ES-MS 

10 (m/z) 456 IM+Hf. 

B. 2-Cyclohexanecarbony 1- 1 - ( f 4-(2-piperidylethoxy)phenyllmethyl ) )-6- 
phenylmethoxy-1 ^,3,4-tetrahydroisoquinoIine 

The title compound was prepared as described in Example 44.F, using 2- 

cyclohexanecarbonyl- 1 -(4-hydroxybenzyl)-6-phenylmethoxy- 1 ,2,3,4- 

1 5 tetrahydroisoquinoline (0.56 g, 0.12 mmol) to provide the title compound (0.056 g, 68% 

yield): ES-MS (m/z) 567 [M+Hf. 

C. 2-C^clohexanecarbonyl-l-{r4-(2-piperidy1ethoxy)phenyl1methyl}-l^,3,4- 
tetrahydroisoquinolin-6-ol 

The title compound was prepared as described in Example 44.G, using 2- 
20 cyclohexanecarbonyl- 1 - {[4-(2-piperidylethoxy)phenyl]methyl } -6-phenylmethoxy- 

1,2,3,4-tetrahydroispquinoIine (0.056 g) to provide the title compound. (0.008 g, 17% 
yield): 'H NMR (CDCIj) 6.5-7.1 (m, 7H), 5.6 (t, 0.5H), 4.9 (t, 0.5H) (amide bond 
rotamers), 4.7 (m, 1H), 4.1 (t , 2H), 3.7 (m, 0.5H), 3.5 (m, 0.5H), 2.7-3.1 (m, 10H), 0.8- 
1 .9 (m, 1 6H); ES-MS (m/z) 477 [M+HJ*. 
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Example 59 

2-(4-Fluorophenyl}-1 -[(4-hydroxyphenyl) METHYLj-1 ,2,3,4- 

TETRAHYDROISOQUINOLIN-6-OL 




5 The title compound was prepared as described in Example 2 using 2-(4- 

fluorophenyl)-6^methoxy-l-{4«hydroxyb^ (0.8 g, 

2.2 mmol). Purification by column chromatography (SiOz, hexanes/ethylacetate, 2:1) 
provided the title compound (0.4 g, 57% yield): ES-MS (ra/z) 350 [M+Hf. 

Example 60 

10 l-[(4-FLUOROPHENYL)METHYL]-2-(4-FLUOROPHENyL)-U^,4- 
TBTRAHYDROISOQUINOLIN-6-OL 




A. N- (2-K3-Phenvlmethoxv)phenynethv) ) -N-(4-fluorophenvl)-2.r2-f4- 
fluorophenyDl acetamide 

The title compound was prepared as described in Example 3.A using (4- 

fluorophenyl)-{2-[3 r (phenylmethoxy)phenyl]ethyl}amine (6.42 g, 20 mmol) and 4- 

fluorophenylacetyl chloride (3.45 g, 20 mmol) to provide the title compound (9 g, 99% 

yield): ES-MS (m/z) 458 [M+Hf. 



WO 00/55137 



B. l-(4.Fluorobenzy1)-6-phenvlmethoxy-2-fluorophenyI-l^.3,4- 
tetrahvdroisoquinoliae 

The title compound was prepared as described in Example 1.D using N- 
{2-[(3-phenylmethoxy)phenyl]ethyl}-N-{4-fluorophenyl)-2-{2-{4. 
5 fluorophenyljacetamide (9 g, 19.7 mmol). Purification by column chromatography 
(SiOj, hexanes/ethylacetate 3:1) provided the title compound (3.2 g, 36% yield): ES- 
MS (m/z) 442 [M+H] + . 

C. l-ff4-Fluorophenvl)methvn-2-f4-fluorophenyl)-l,2,3,4- 
tetrahydroisoquinolin-6-ol 

1 o The title compound was prepared as described in Example 1 4.D. using 1 - 

[(4-fluorophenyl)mefoyl]-6^phenyta 

tetrahydroisoquinoline (0.2 g, 0.45 mmol). Purification by column chromatography 
(SiOj, hexanes/ethylacetate, 2:1) provided the title compound (0.1 g, 62% yield): ES- 
MS (m/z) 352 [M+Hf. 
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Examples 61-134 
Experimental Procedure for Combinatorial Library 



Reaction Scheme 



Scheme for Combinatorial Library (Examples 61-134) 



CsaC03.Br(CHdj3r 
MeCN, reflux 



Br^N 



XT 00 * 9 

jr^jr^CQ CI^ sociz. reflux 



Bf. — ^q. 



CH 2 Cfe, pyr. 

Jn o'C^ N 0' F • Hc, 



or" 



POCI* MeCN, reflux 

30%HBr,HOAc 



2. NaBH«, MeOH 



R,R2NH,THF,70°C 
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A. 4-(2-Bromoethoxy)phenylacetyI chloride 

4-Hydroxyphenylacetic acid (100 g, 0.6 mol) and cesium carbonate (2S0 
g) were suspended in 300 mL of anhydrous acetonitrile followed by addition of 1,2- 
dibromoethane (300 mL). The suspension was brought to reflux for 24 hours in a 2L 3 
5 neck round bottom flask fitted with a mechanical stirrer and reflux condenser then 
cooled to room temperature. The mixture was diluted to a volume of 2L by addition of 
ethyl ether and the suspension was filtered. Concentration of the filtrate in vacuo 
afforded a colorless oil which was purified by vacuum distillation (0;2 mm Hg, 140- 
145°C) to give methyl 4-(2-bromoethoxy)-phenylacetate (93.14 g, 60% yield) as a 

10 colorless oil. The methyl 4-(2-bromoethoxy)-phenylacetate was taken into methanol 
(250 mL) and the resulting solution was cooled to 0°C. Sodium hydroxide (29 g) in a 
minimum of water was added to the methanol solution in portions and the mixture was 
stirred at 0°C for an additional 30 minutes. The solution was warmed to room 
temperature then concentrated to a white solid. The residue was taken into water and 

15 the solution washed once with ethyl ether. The aqueous solution was then acidified to 
pH 1 by addition of concentrated aqueous hydrochloric acid to give a thick suspension. 
Filtration and drying afforded 4-(2-bromoethoxy)-phenylacenc acid (86 g, 97% yield) 
as a colorless solid. The 4-(2-bromoethoxy)-phenylacetic acid (50 g) was taken into 
thionyl chloride (70 mL) and brought to reflux under an atmosphere of nitrogen for 2 

20 hours. Fractional vacuum distillation (0.2 mm Hg, 139-140°C) afforded 4-(2- 
bromoethoxy)phenylacetyl chloride (46.0g, 86% yield) as a colorless oil thai quickly 
crystallized on cooling. 'H NMR (CDCIj) 6.95, 6.76, 6.60 (ra, 11 H, Ar-H), 4.68 (m, 
. 1H), 4.24 (m, 2 H), 3.80 (m, 1H), 3.41-3.63 (m, 3H), 3.07 (m, 1H), 2.87 (m, 2H), 2.61 
(m, 1H); ES-MS (m/z)458 [M+HJ + . 

25 B. l-f4-(2-Bromoethoxy)benzvil-2-(4-fluorophenyl)-1.2.3,4-tetrahvdroisoquinolin- 
6-ol 

N-(4-Fluorophenyl)-4-benzyloxyphenethyIamine hydrochloride (I9.1g, 
53.4 mmol) was suspended in dichloromethane (100 mL) followed by addition of 
pyridine (11 mL, 133.5 mmol) and the resulting solution was cooled to 0°C. 4-(2- 
30 Bromoethoxy)-phenylacetyl chloride (16.3 g, 58.7 mmol) in dichloromethane (50 mL) 
was added dropwise to the amine solution over 30 minutes followed by warming the 
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mixture to room temperature. The solution was washed with 1.0 N aqueous 
hydrochloric acid, dried over anhydrous MgSO* then filtered. The filtrate was 
concentrated to afford 34.2 g of a yellow oil. The oil was taken into anhydrous 
acetontrile (150 mL) and phosphorous oxychloride (75 mL) was added to the solution. 
5 The mixture was brought to reflux under an atmosphere of nitrogen for 12 hours then 
cooled to room temperature and concentrated to an oil. The residue was taken into ethyl 
acetate and the solution cooled to 0?C followed by careful quenching by slow addition 
of one volume equivalent of water. The organic layer was washed with additional water 
then with saturated aqueous sodium chloride. The organic layer was then concentrated 

10 to an oil and taken into dichloromethane and methanol (1:1, 250 mL). The resulting 
solution was cooled to 0°C and sodium borohydride (3.9 g) was added in portions over 
15 minutes. The mixture was wanned to room temperature and stirred an additional 15 
minutes, during which time the evolution of hydrogen gas ceased. The reaction mixture 
was concentrated and partitioned with ethyl acetate and water. The organic layer was 

15 washed with additional water then with saturated aqueous sodium chloride and dried 
over anhydrous MgSO*. Filtration and concentration afforded a yellow oil. The oil was 
taken into 30% hydrogen bromide in acetic acid (175 mL) and the solution was stirred 
for 15 minutes then partitioned with ethyl acetate (500 mL) and water (500 mL). Solid 
sodium hydrogen carbonate (75 g) was added in portions and the organic layer was 

20 washed 3x with additional water then with saturated aqueous sodium chloride and dried 
over anhydrous MgSO-t. Filtration, concentration and purification by column 
chromatography (SiOj) afforded l-I4-(2-bromoethoxy)benzyl]-2-(4-fJuorophenyl)- 
U,3,4-tetrahydroisoquinolin-6-ol as a yellow oil (8.75 g). 'H NMR (CDCb) 6.95, 
6.76, 6.60 (m, 1 1 H, Ar-H), 4.68 (m, 1 H), 4.24 (m. 2 H), 3.80 (m, 1H), 3,41-3.63 (m, 3 

25 H), 3.07 (m, 1 H), 2.87 (m, 2H), 2.61( m, 1H); ES-MS m/z 458 [M+HJ\ 

C. General Procedure for Alleviations of 1 -f 4-(2-Bromoethoxv)benzyn-2-(4- 
fluorophcnyl)- 1 .2,3.4-tetrahydroisoquinolin-6-ol 

A 16 mm x 100 mm screw cap tube was charged with the bromide (75 
mg, 0.164 mmol) and THF (1 mL). The appropriate secondary amine (1.0 nunol, 6.1 
30 equiv) was added and the tube was sealed. The reaction was heated at 70 °C for 24 
hours with magnetic stirring. The reaction wos cooled to 23°C, taken up in 
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acetonitrile/water (1:1, 2 mL) and purified by preparative HPLC (C-18 column, 10%- 
90% acetonitrile in water, with 0.1% HC1). The product was isolated and the solvents 
were removed by lyophilization. All final products were characterized by ES-MS. 
D. Representative Compounds 
5 By the procedures set forth above, the compounds listed in Table 2 were 

prepared. 



Table 2 
Representative Compounds 



Example No. 


Structure 


m/z 
[M+H]* 


61 


TV 


481 


62 




479 


63 




463 


64 




505 



121 



WO 00/55137 



PCT/US00/07109 



Example No. 


Structure 


m/z 
[M+Hf 


65 




521 


66 




618 


67 




479 


68 




551 


69. 




512 


70 


TV 


465 
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Example No. 


Structure 


m/z 
[M+HT 


71 




537 


72 


jxr 


571 


73 


jxr 


477 


74 




489 


75 




465 


76 




517 



123 
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Example No. 


■Structure 


m/z 
[M+HT 


77 


HO ^ 


475 


78 


TV 


509 


79 




509 


80 


■ )ixxf 


473 


81 




421 


82 




497 
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Example No. 


Structure 


mil 
[M+H) + 


83 




529 


84 




525 


85 


JX 


577 


86 




491 


87 




491 


88 


^> 


489 



125 
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Example No. 


Structure 


m/z 
[M+Hf 


89 




505 


90 




491 


91 




491 


92 




455 


93 


HOW 


487 


94 




587 
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Example Mo. 


Structure 


xalz 
[M+Hf 


95 




509 


96 


JXr 


515 


97 




477 


98 




505 


99 


JXr 


451 


100 




540 
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Example No. 


Structure 


m/z 
[M+H]* 


101 




512 


102 


JJJ 


475 


103 




539 


104 




519 


105 




463 


106 




463 
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Example No. 


Structure 


m/z 
[M+H]* 


107 




527 


108 


JXj 


511 


109 




463 


110 


TV 


515 


111 




544 


112 . 


^> 


553 • 
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Example No. 


' Structure 


m/z 
[M+Hf 


113 




596 


114 




455 


115 




504 


116 




505 


117 




477 


118 




596 
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Example No. 


Structure 


m/z 

[M+Hf 


119 




563 


120 




559 


121 




563 


122 




553 


123 




511 


124 




476 
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Example No. 


Structure 


m/z 
[M+Hf 


125 


JXr 


449 


126 




525 


127 


JJJ 


541 


128 




567 


129 




505 


130 


/> 


521 
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Example No. 


Structure 


m/z 
[M+HJ* 


131 


^> 


555 


132 




481 


133 




568 


134 




435 
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Reaction Scl 



Scheme tor Example 135 arc) 138 (Caiton Shtechabw) 




To a solution of l«(4-bromobenzyI)-6-phenylmethoxy-2-phenyl-l^^,4- 
5 tetrahydroisoquinoline (0.502 g, 1 nuno!) in anh acetonitrile (10 mL) under an 
atmosphere of nitrogen is added Pd(dba)3 (0.092 g, 0.1 mmol), tri-o-tolylphosphihe 
(0.122 g ;o.4 mmol), TEA (3 mL) and piperidineallyl (0.25 g, 2 mmol). The reacUon 
was heated at 100°C overnight, then cooled to room temperature. The reaction mixture 
was quenched with water and a 5% HC1 solution was added. The crude product was 
10 extracted with ethylacetate, washed with brine, dried over MgSOo and purified by 
coiuinri chromatography (Si0 2 , CHzCh/McOH, 95:5) to provide the title compound 
(0. 1 1 3 g, 2 1 % yield): ES-MS (m/z) 547 [M+Hf. 
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Example 136 

2-(4-FLUOROPHENYL)-l-{4-[(l-PIPERlDYL)PROPYL]8ENZYL}-l^,3,4- 
TETRAHYDR01SOQUINOLIN-6-OL 




5 The title compound was prepared as described in Example 44.G using 2- 

(4-fluorophenyl)-l-{4-[(l-piperidyI)prop-2-enyl]b^ 

6-ol (0.10 g, 0.18 mmol) to provide the title compound (0.009 g, 1 1% yield): ES-MS 
(m/z) 459 [M+Hf. 

Example 137 

10 2-(4-FLUOROPHENYL)-5-METHOXY-l-{4-[(2-PIPER3DyL)ETHOXY]BENZYL}lSOINDOUNE 
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Example 1 38 



A. 2-(4-Fluorophenyl)-3-(4-hydroxybgnzyI)-6-nielhoxyisoindolin-l»one 

To a solution of triphenyl(5-methoxy-3-oxo-l,3-dihydro-isobehzofuran- 
l-yl)phosphomium bromide (10.00 g, 19.8 mmol) (Sakamoto et al„ Chem. Pharm. Bull. 
31, 2698-2707, 1983) and 4-benzyloxybenzaldehyde (10.074 g, 24.0 mmol) in CH 3 C1 3 
10 ( 1 00 mL) at - 1 0 °C was added triethylamine (4 mL). After stirring at room temperature 
for 2 hours, the solvent was evaporated. To the residue was added ethyl ether to 
provide a mixture of (E)- and (Z)-6-methoxy-3-{[4- 
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phenylmethoxy)phenyl)methylene}isobenzofiiran-l-one (4.56 g, 64% yield); ES-MS 
(m/z) 359 [M+H]*. A solution of (E)- and (2>6-methoxy-3-{[4- 
phenyhnethoxy)pheny Ijmethy lene} isobenzofuran- 1 -one (2.00 g, 5.58 nunol), 4- 
fluoro aniline (4 mL) and acetic acid (3 raL) in 1,4-dioxane (30 mL) was prepared and 
5 heated at 120 "C overnight. The reaction was quenched with ethyl acetate and washed 
with 5% hydrochloride solution, then saturated sodium bicarbonate solution. The 
organic layer was dried over MgS0 4 , filtered, and concentrated. The residue was 
purified by chromatography (SiOj, 15-50% ethyl acetate/hcxane) to provide a mixture 
of (E> and (Z)-6-methoxy-3-{[4-phenylmeflioxy)phenyl]methylene}isoindolin-I-one 
10 (1.529 g, 61% yield): ES-MS (m/z) 452 (M+H]*. A mixmre of the (E)- and (Z)-6- 
methoxy-3-{(4-phenylmethoxy)phenyl]methylene}isoindolin-l-one (1.40 g, 3.1 mmol) 
was dissolved in methanol (10 mL) and tetrahydrofuran (10 mL), then palladium (10% 
wt. on activated carbon, 0.20 g) was added and the reaction was stirred under hydrogen 
overnight. The mixture was filtered through celite, concentrated, and washed with ethyl 
15 ether and CH 2 C1 2 to provide the title compound (1.094 g, 97% yield): 1H NMR 
(CDClj) 7.56 (m, 2H), 7.30 (d, 1H), 7.18 (t, 2H), 7.07 (dd, 1H), 7.02 (d. 1H), 6.60-6.67 
(m, 4H), 5.29 (dd, 1H), 5.19 (s, 1H), 3.84 (s, 3H), 3.24 (dd, 1H), 2.78 (dd, 1H); ES-MS 
(m/z)364[M+H] + . 

B. 2-( 4-Fluoropheny l)-6-methoxy-3- ( 4- f (2-piperidy Qethoxylbenzyl } isoindolin- 1 - 
20 one 

The tide compound was prepared as described in Example 3.D, using 2- 
(4-Fluorophenyl)-3-(4-hydioxyphenyl)meftylJ-6-methoxyisoindolin-l-one (1.05 g, 2.89 
mmol) to provide the title compound (1.097 g, 80% yield): 1H NMR (CDCfe) 7.56 (m, 
2H), 7.30 (d, 1H), 7.18 (t, 2H), 7.06 (dd, 1H), 6.99 (d, 1H), 6.70 (s, 4H), 5.30 (dd, 1H), 
25 4.04 (t, 2H), 3.85 (s, 3H), 3.25 (dd, 1H), 2.76 (t and m, 3H), 2.51 (m, 4H), 1 .61 (m, 4H). 
1.45 (m, 2H); ES-MS (m/z) 475 [M+H] + . 

C. 2-(4-Fluorophenyl)-5-methoxv- 1 - {4-f(2-piperidyDethoxy]benzyU isoindoline 

To a solution of 2-(4-fluorophenyl)-6-methoxy-3-{4-[(2- 
piperidyl)ethoxy]benzyl}isojndolin-l-one (0.50 g, 1,05 mmol) in tetrahydrofuran (10 
30 mL) under nitrogen was added a 1.5 M solution of borane-tetrahydrofuran complex in 
tetrahydrofuran (2 mL, 3 mmol). After heating at reflux for 5 hours, the reaction was 
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cooled to room temperature, 6 N HC1 solution (6 mL) was added, and the reaction was 
stirred for 1 hour at room temperature. The mixture was basified with a saturated 
sodium bicarbonate solution and extracted with CH 2 C1 2 . The organic layer was dried 
over MgSOo, filtered, and concentrated. The residue was then purified by 
5 chromatography (SiOj, 20-30% ethyl acetate/bexane) to provide the title compound 
(0.297 g, 61% yield): 1H NMR (CDClj) 7.05 (t, 2H), 6.91 (d, 1H), 6.78 (dd, 1H), 6.61- 
6.72 (m, 7H), 5.24 (m, IH), 4.30-4.41 (m, 3H), 4.15 (dd, 1H), 3.80 (s, 3H), 3.17 (t, 2H), 
2.98-3.10 (m, 4H), 2.91 (m, 2H), 1.81 (m, 4H), 1.56 (m, 2H): ES-MS (ra/z) 461 
[M+Hf. 

10 Example 138 

2-(4-FLUOROPHENVL)-l-(4-HVDROXYBENZYL)lSOimX>LIN-5-OL 




To a solution of 2-(4-fluorophenyl)-5-methoxy-l-{4-[(2- 
piperidyl)ethoxy]benzyl}isoindoline (0.14 g, 0.3 mmol) in CHjCb (8 mL) under 

15 nitrogen at -10 "C was added a 1.0 M solution of boron tribromide in CH2CI2 (0.6 mL, 
0,6 nanol) dropwise. After stirring at -10 "C for 1 hour, the reaction was quenched 
with ice and saturated sodium bicarbonate, then extracted with methylene choride. The 
organic layer was dried over MgSO* filtered, and concentrated. The residue was then 
purified by HPLC (C-18 column, 10-100% acetonitrile/water with 0.1% trifluoroacetic 

20 acid) to provide the title compound (0.084 g, 84% yield): 1 H NMR (DMSO-d6) 7.04 (t, 
2H), 6.88 (d, IH), 6.69 (dd, 1H). 6.61-6.65 (m, 5H), 6.56 (d, 1H), 5.21 (m, 1H), 4.67 (s, 
1H), 4.51 (s, IH), 4.29 (d IH), 4.10 (dd, 1H), 3.00-3.14 (m, 2H); ES-MS (m/z) 336 
[M+Hf. 
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Example 139 

SY^ESISOF2.(4-FLUOROPHENYL)-l.{4.[(2.PIPERIDYL)CTHOXY]BENZOYL}-l f 2^,4. 
TETRAHYDROISOQUtNOLlN-6-OL 




Scheme for Example 139 




Example 139 
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A. 1 -r4-(2-BromoetfaoxY)phenyIlethanone 

A mixture of l-(hydroxyphenyl)ethanone (2.72 g, 20.0 mmol), 1,2- 
dibromoethane (7.676 g, 40.0 mmol), and potassium carbonate (5.52 g, 40 mrnol) in 
dried dimethylfbnnamide (40 mL) was heated at 50 °C overnight. The reaction was 
5 quenched with water and extracted with ethyl acetate. The organic layer was dried over 
MgS04, filtered, concentrated, and purified by column chromatography (SiOz, 20-70% 
ethyl acetate/hexane) to provide the title compound (1.91 g, 39% yield): *H NMR 
(CDClj) 7.95 (t, 2H), 6.95 (t, 2H), 4.36 (t, 2H), 3.67 (t, 2H), 2.57 (s, 3H); ES-MS (m/z) 
243 [M+Hf. 
10 B. f4-(2-Bromoethoxv)phenvnglyoxal 

A suspension of selenium dioxide (0.821 g, 7.4 mmol) in 1,4-dioxane 
(40 mL) and water (3 mL) was heated at 55 °C until selenium dioxide was dissolved. 
To the solution was added l-(4-(2-bromoethoxy)phenylJetbanone (1.80 g, 7.4 mmol), 
and the reaction was heated to reflux for 4 hours. The reaction was filtered, 
1 5 concentrated, and purified by column chromatography (SiO?, 50% ethyl acetate/hexane) 
to provide the title compound (1.853 g, 97% yield): ES-MS (m/z) 257 (M+HV\ 

C. l-r4-(2-Bromethoxy)benzoyn-2-(4-fluorophenyI)-6-(phenylmethoxy)-lJZ,3,4- 
tetrahydroisoquinoline 

To a solution of (4-fluorophenyI){2-[3- 

20 (phenylmethoxy)phenyl]cthyl} amine (0.643 g, 2.0 mmol) and [4-(2- 
bromoethoxy)phenyl]glyoxal (0.617 g, 2.4 mmol) was added trifiuoroacetic acid (0.342 
g, 3.0 mmol). The reaction stirred at room temperature for 4 hours. The reaction was 
quenched with saturated sodium bicarbonate and extracted with ethyl acetate. The 
organic layer was dried over MgS0 4 , filtered, concentrated, and purified by column 

25 chromatography (SiQz, 20% ethyl acetate/hexane) to provide the title compound (0.879 
g, 78% yield): 'H NMR (CDClj) 8.00 (d, 2H), 7.40 (m, 4H), 7.18 (m, 1H), 7.07 (d, 1H), 
6.79-6.92 (m, 8H), 5.85 (s, 1H), 5.02 (s, 2H), 4.33 (t, 2H), 3.71 (m, 1H), 3.64 (t, 2H), 
3.47 (m, 1H), 3.07 (m, 1H), 2.87 (m, 1H); ES-MS (m/z) 560 [M+H]\ . 
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D. 2-(4-Fluorophenyl)-l«{4-r(2-piperidyl)ethoxy1benzoy1)-6-(phenylinethoxy)- 
1 .2,3 Atetrahydroisoquinoline 

A solution of l-[4-(2-bromethoxy)benzoyl]-2-{4-fluorophenyl)-6- 

(phenybnethoxy)-l,2,3 r 4-tetrahydioisoquinolbe (0.80 g, 1.43 mmol) and piperidine 

5 (0.86 g, 10.1 mmol) in dimethylfomtamide was stirred at room temperature for 3 hours. 

The reaction was quenched with brine and extracted with ethyl acetate. The organic 

layer was dried over MgSCU, filtered, concentrated, and purified by chromatography 

(Si02, ethyl acetate and 3-5% methanol/etbyl acetate) to provide the title compound 

(0.594 g, 74% yield): 'H NMR (CDCI,) 8.00 (m, 2H), 7.40 (m, 4H), 6.79-6.92 (m. 

10 10H), 5.87 (s, 1H), 5.02 (s, 2H), 4.15 (t, 2H), 3.72 (m, 1H), 3.48 (m, 1H), 3.07 (m, 1H), 

2.79 (t and m, 3H), 2.51 (m, 4H), 1.61 (m, 4H), J. 46 (m, 2H); ES-MS (m/z) 565 

[M+H] + . 

E. 2-(4-FtuorophenvlVl-{4-r(2-piperidyncthoxy]bcnzoyn-l,2^,4- 
tetrahydroisoquinolin-6-ol 

15 The title compound was prepared as described in Example 14.D, using 2- 

(4-fluorophenyl)- 1 - {4-[(2-piperidyl)ethoxy]benzoyl }-6-(phenylmeQioxy)- 1 ,2,3,4- 
tetrahydroisoquinoline (0.35 g, 0.62 mmol) to provide the title compound (0.039 g, 13% 
yield): 'H NMR (CDCI 3 ) 7.96 (d, 2H), 6.79-7.00 (m, 7H), 6.56-6.63 (m, 2H), 5.83 (s, 
1H), 4.16 (t, 2H), 3.69 (m, 1H), 3.44 (m, 1H), 3.04 (m IH), 2.84 (t, 2H), 2.79 (m, 1H), 

20 2.59 (m, 4H), .1 .64 (m, 4H). 1 .46 (m. 2H); ES-MS (m/z) 475 [M+H] + . 

Example 140 
ER-Selectivity in U20S Osteosarcoma Cells 
Human U20S osteosarcoma cells (ATCC) were stably transfected with 
expression vectors for human full-length ER-a or ER-P, respectively, using standard 
25 molecular biology techniques. Stable subclones were generated that expressed high 
levels of ER-a or ER-p mRNA. The expression of ER-a and ER-p was confirmed 
using RNase protection analysis. The parental U20S cells did not express any 
measurable amounts of either ER-a or ER-p. 

Cells were plated into 96-well plates at a density of 8000 cells per well 
30 in phenol red-ftee media with charcoal-stripped fetal calf serum. Twenty-four hours 
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later, cells were either treated with vehicle (0.2% DMSO) or test compound at the 
concentrations indicated (in 0.2% DMSO). Thirty minutes later cells were stimulated 
with 10 ng/m! IL-ip and 10 ng/ml TNF-a. Twenty-four hours later the media 
supernatant was analyzed for cytokine production (IL-6) using commercially available 
5 ELISA kits following the manufacturer's instructions. Cytokine production in the 
presence of vehicle (0.2% DMSO) was set to 100%. 

Results of this assay are set forth in Table 4 for a number of 
representative compounds of this invention, as well as for the prior art test compounds. 
In this table, activity is expressed as ICjo calculated by 30% inhibition relative to 
10 DMSO control (100%). In this experiment, the prior art test compounds were 17-P- 
Estradiol, Raloxifene Hydrochloride, 4-Hydroxy-Tamoxifen, and the following 
compound disclosed in published PCT WO 96/21656 (referred to herein as "Compound 
A"): 




IS Compound A 



Table 4 

Effect of Representative SERMs on Cytokines 



Compound 


U20S IL-6 

ER-a 
ICso(oM) 


U20S IL-6 

ER-P 
IC 50 (oM) 


U20S IL-6 
ER-Minus 
IC5o(oM) 


Compound A 


1 


>I0,000 


>10,000 
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Compound 


U20S IL-6 

ER-a 
ICso(oM) 


U20SIL-6 

ER-p 
ICso (nM) 


U20SIL-6 
ER-Minus 
ICso(nM) 


17-p-Estradiol 


0.03 


0.016 


>1000 


Raloxifene Hydrochloride 


3 


.10,000 


>1000 


4-Hydroxy-Tamoxifen 


0.3-3 


>1000 


>1000 


Example 2 


>1000 


107 


>10O0 


Examples 


2008 


285 


>1 0,000 


Example 8 


10,000 


5,000 


>1 0,000 



Referring to the above table, representative compounds of this invention 
showed specificity for ER-P over ER-a, while the prior art compounds (with the 
exception of 17-P-Estradiol) were selective for ER-a over ER-p. In this regard, 
5 preferred components of this invention have an IC50 of less than luM, and more 
preferably 500nM or less. 



Example 141 
ER-Selecttvity in Breast Cancer Cells 

10 Tamoxifen resistant breast cancer cells, in this case LCC1 and LCC2 

cells (R. Clarke, Georgetown University), were plated in 96-well dishes at 5000 cells 
per well in phenol-red free medium comaining 5% charcoal-stripped senim. Three 
hours later, test compounds were prepared by serial dilution and added to the cells to 
yield a final concentration of 0.2% DMSO. Compounds were prepared fresh and added 

15 daily for 4 days with media change after 48 hours. On the fifth day, [3H]-thymidine 
(2.5 nCi/ml) was added to each well of the 96-well dish and the plate incubated at 37°C 
for 6 hours. At the end of the incubation, the cells were lysed and the [3H]-thymidine 
incorporated determined using a scintillation counter. 

The results of this experiment for Compound 102 (Example No. 5) of 

20 this invention are set forth in Figure 1A for LCC1 cells, and Figure IB for LCC2 cells. 
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' This experiment evidences that representative compounds of this invention are effective 
in Tamoxifen-resistant breast cancer cell lines. 

It will be appreciated that, although specific embodiments of the 
5 invention have been described herein for purpose of illustration, various modifications 
may be made without departing from the spirit and scope of the invention. 
Accordingly, the invention is not limited except as by the appended claims. 
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CLAIMS 

. 1. A compound having the structure: 




and stereoisomers and pharmaceutically acceptable salts thereof; 
wherein 

aisO, lor 2; 

A, B and C are independently CH, CR or N; 
D is -{CH 2 y or -(CH^C^XCHz),,-; 

Ri represents one or two substituents independently selected from -X-Y; 

Ra is Cwalkyl, C^aryl, C 7 -i2aralkyl, -C(=0)Rs, a five- or six-membered 
heterocycle or heterocyclealkyl containing up to two heteroatoms 
selected from 0, NRc and S(O),, or a bicyclic ring system contain a 
five- or six-membered heterocycle fused to phenyl, wherein each of the 
above groups are optionally substituted with one to three substituents 
independently selected from -X-Y or R,; and 

R 3 is hydrogen, -Re, -(CH 2 ),C(=0)R«, 

KCH 2 ),C(=0)NR«R7, -(CH 2 ),C(=0)NR6(CH 2 ) ( ,C(=O)R7R», 
-(CH2),NR«C(=0)R7, • -(CH 2 ),NR«C(=0)NR7R«, -(CH 2 ),NR«R7, 
-(CH 2 ),OR«, -<CH 2 ),SO ? R« or -(CH 2 ) J S0 2 NR 6 R7; 

and wherein 

R* is at each occurrence independently halogen, hydroxy, carboxy, d^alkyl, 
Cmalkoxy, CMhaloalkyl, Ci-iacyloxy, Cnthio, Ci-»alkylsulfinyl, C|. 
4 alkylsulfonyl, (hydroxy)C M alkyl, C^ary], CMjaralkyl, -C(=0)OH, - 
C(=0)OR, -CX?(=0)R, -C(=0)NHR, -C(=0)NRR, -C(=0)NHOR, - 
SCbNHR, -NHSCfeR, -CN, -NO* -NHj, CMalkylamino, 
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CMdialkylamiijo, -NHC(=0)R, NHC(=0)(CH 2 ),(five- or six- 
membered heterocycle), a five- or six-merabered heterocycle, or a five- 
or six-membered heterocycle fused to phenyl; 
Rs, R«, R7 and Rs are at each occurrence independently hydrogen, Ci-galkyl, 
Cwiaryl, C7.tjaralkyl, or a five- or six-membered heterocycle or 
heterocyclealkyl containing up to two heteroatoms selected from O, 
NRc and S(0),, wherein each of the above groups are optionally 
substituted with one to three substituents independently selected from 
R»; 

X is at each occurrence independently 
a direct bond; 
-(CH^ZfCHj),,,-; 
-0(CHz)nZ(CH2) m -; 
.S(CH 2 )„Z(CH z ) m -; 

-OCCHz^CRA,-; 
-NRc(CH 2 ) n CR^-; 
-OCHRcCHRj-; or 
-SCHRcCHR,)-; 
Y is at each occurrence independently 
halogen; 
-R«; 

-NReRfJ 



7 , optionally fused on adjacent carbon atoms with one or 
two phenyl or cycloalkyl rings, and with each carbon optionally and 
independently substituted with carbonyl or with one or two 
substituents independently selected from Ri, with any two Ri 
substituents on a single carbon atom optionally being taken together to 
form a five- or six-membered heterocycle, and with each nitrogen atom 
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optionally and independently substituted with R4, wherein W is -NR«-, 
-0-, -S- or -CR*Rri or a bridged or fused Cj-nbicyclic amine 
optionally substituted with one to three substituents independently 
selected from Rv, 
or where -X-Y is 




Z is CH 2 , CH=CH. CsC, 0, NR., S(0) q , C£0), C(OH)Rc, 

C(=0)NR<,NRcC(=0), C(=0)NRc, NRcC(=0) or \_/ ; 
G is 0, S or NRc; 

n and m are at each occurrence independently 0, 1, 2 or 3; 
p is at each occurrence independently 1, 2 or 3; 
q is at each occurrence independently 0, 1 or 2; 
r is at each occurrence independently 1, 2, 3, 4 or 5; 
5 is at each occurrence independently 0, 1, 2, 3 or 4; 
R is at each occurrence independently C^alkyl; 

R a and Rb are at each occurrence independently C^alkyl or taken together 

form a Cj-gcyclic alkyl; 
Rc and R<j are at each occurrence independently hydrogen or Ci^alkyl; and 
Rc and Rrare at each occurrence independently hydrogen, Cnjaryl, Ci-galkyl, 
C7.«aralkyl, a five- or six-merabered heterocycle, or a five- or six- 
membered heterocycle fused to phenyl; or wherein R« or R r form a 3-8 
membered nitrogen-containing heterocyclic alkyl with R„ or R)>; and 
wherein each R« and Rf are optionally substituted with up to three 
substituents independently selected from R* 

2. The compound of claim 1 wherein a is 1. 
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3. The compound of claim ! wherein a is 0. 

4. The compound of claim 1 wherein a is 2. 

5. The compound of claim I wherein A and B are CH. 

6. The compound of claim 1 wherein A is CH and B is CR. 

7. The compound of claim 1 wherein A is CH and B is nitrogen 

8. The compound of claim 1 wherein A and B are nitrogen. 

9. The compound of claim 1 wherein C is nitrogen. 

1 0. The compound of claim 1 wherein C is CH or CR. 

11. The compound of claim 1 wherein D is -(CH 2 ),-. 

12. The compound of claim 1 1 whericn r is 1. 

13. The compound of claim 1 wherein D is -(CH 2 )„C{=0){CHi) m : 

14. The compound of claim 13 wherein n and m are both 0. 

15. The compound of claim 1 wherein A and B are CH, C is N and D is 

1 6. The compound of claim 1 5 wherein a is 1 and having the structure: 
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1 7. The compound of claim 1 5 wherein a is 0 and having the structure: 




18. The compound of claim 15 wherein a is 2 and having the structure: 




1 9. The compound of claim 1 6 having the structure: 



WO 00/55137 



PCTYVS00/07IW 




20. The compound of claim 19 having the structure: 




22. The compound of claim 1 9 wherein Rj is d-galkvl. 

23. The compound of claim 1 wherein A is nitrogen, B is CH, C is 
nitrogen and D is -CHj-. 

24. The compound of claim 23 wherein a is I having the structure: 
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25. The compound of claim 24 having the structure: 

26. The compound of claim 1 wherein A and B are N", C is N, and D is 

27. The compound of claim 1 wherein A, B and C are CH, and D is -CHr. 

28. The compound of claim 1 wherein Ri represents a single -X-Y 



29. The compound of claim 28 wherein X is -(CH 2 ) n Z(CH2V. 

30. The compound of claim 29 wherein n is 0. 

3 1 . The compound of claim 30 wherein Z is oxygen. 

32. The compound of claim 28 wherein X is a direct bond and Y is -R« or 



-NReRr. 
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- 33. A pharmaceutical composition comprising a compound of claim 1 and' 
a pharmaceutical^ acceptable carrier or diluent. 

34. A method for modulating ER-P in a cell expressing ER-p, comprising 
contacting the cell with an effective amount of a compound of claim 1. 

35. The method of claim 32 wherein the cell preferentially expresses ER-P 

over ER-cu 

36. The method of claim 35 wherein the cell is of bone, bladder, uterus, 
ovary, prostate, testis, epididymis, gastrointestinal tract, kidney, breast, eye, heart, vessel 
wall, immune system, lung, pituitary, hippocampus or hypothalamus cell. 

37. A method for modulating ER-j} in tissue expressing ER-P, comprising 
contacting the tissue with an effective amount of a compound of claim 1 . 

38. The method of claim 37 wherein the tissue preferentially expresses ER- 

PoverER-a. 

39. The method of claim 38 wherein the tissue is tissue of bone, bladder, 
uterus, ovary, prostate, testis, epididymis, gastrointestinal (GI) tract, kidney, breast, eye, 
heart, vessel wall, immune system, lung, pituitary, hippocampus or hypothalamus. 

40. A method for treating an estrogen-related condition, comprising 
administering to an animal in need thereof an effective amount of a pharmaceutical 
composition of claim 33. 

41. The method of claim 40 wherein the estrogen-related condition is 
breast cancer, osteoporosis, endometriosis, cardiovascular disease, hypercholesterolemia, 
prostatic hypertrophy, prostatic carcinomas, obesity, hot flashes, skin effects, mood swings, 
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memory loss, prostate cancer, menopausal syndromes, type-n diabetes, Alzheimer's disease, 
urinary incontinence, GI tract conditions, spermatogenesis, vascular protection after injury, 
endometriosis, learning and memory, CNS effects, plasma lipid levels, acne, hirsutism, solid 
cancers, multiple myeloma, lymphoma, hairloss, cataracts, natural hormonal imbalances, or 
adverse reproductive effects associated with exposure to environmental chemicals. 

42. A method for inhibiting a cytokine in an animal in need thereof, 
comprising administering to the animal an effective amount of a compound of claim 1. 

42. The method of claim 42 wherein the cytokine is IL-6 

43 . The method of claim 42 wherein the cytokine is GM-CSF. 

44. A method for treating cancer associated with IL-6 in an animal in need 
thereof, comprising administering to the animal an effective amount of a compound of claim 
I. 
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